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SUMMARY

-

The following is a preliminary report on the terrestrial

and semi-aquatic vertebrates occurring or expected to occur in
the floodplains of the Mississippi River from Cairo, Illinois,
to st. Paul, Minnesota, and of the Illinois Waterway from
Grafton to Chicago, Iilinois. Habitats occurring in the study
area are defined. Animals occurring in the study area are
summarized in the Appendices with reference to habitat utilized.
In total, 529 animal species occurred including: 37 amphibians,
89 reptiles, 332 birds and 71 mammals.

Probable impacts of increased commercial towboat traffic

resulting from construction of Locks and Dam No. 26 (Replace- : !

ment) are discussed. These included: dredge spoil disposal,

noise pollution, air pollution, building up and wearing down
of sandbars, wave wash, higher or lower water levels in pools,

interruption of food chains, increased ground watér levels,

increased chance of accidents and spillage, indirect effects

associated with economic growth, and other impacts. ../ f

\

Increased incidence of accidents and spillages, possible
harrassment of waterfowl concentrations and disruption of their
food sources, and interference with the breeding of shore

dwelling species were the most significant impacts.
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Recommendations are made for research needed to further evalu-~
ate the impacts of increased towboat traffic on terrestrial

and semi-aquatic wildlife.
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PREFACE

This report was prepared under pPurchase Order No.

IMssD 75-1481, dated 16 December 1974, between Charles J.
Newling and the U.S. Army Engineer District, St. Louis.

Charles J. Newling was the zoologist. Mr. John Brady, biolo-
gist, monitored the project for the U.S. Army Engineer District,
St. Louis.

Prepared under an extremely restricted time regimen,
this report is not intended to take the place of an environ-
mental impact statement. The report is intended only to point
out problem areas and recommend needed research for better
understanding and possible resolution of adverse impacts
associated with the project, Locks and Dam No. 26 (Replace-

ment) .
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INTRODUCTION

The purpose of this project was to prepare a preliminary
report describing the terrestrial vertebrate species and their
habitats in a study area consisting of the flood plain of the
Mississippi River between Cairo, Illinois, and st. Paul,
Minnesota, and of the Illinois Waterway from Grafton, Illinois,
to Chicago, Illinois (Figure 1). Further, the contractor was
to describe the probable impacts that will be sustained by these
vertebrate species as a result of construction and operation |
of Locks and Dam No. 26 (Replacement). For the purposes of
this report, "terrestrial vertebrates" refers to amphibians,

reptiles, birds and mammals.

Background

The U.S. Army Corps of Engineers is planning the replace-
ment of the dam and navigational locks on the upper Mississippi
River at Alton, Illinois, Locks and Dam 26. Several alterna-
tives regarding reconstruction of the locks and dam were con-
sidered. Except for the alternatives of no action and of
replacing the existing structure with a dam and navigational
locks -< id .:ical capacity, remaining alternatives call

for greater lock capacity which will permit increased traffic
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The study area: the Miasissippi River and its floodplain
from Cairo, Illiwois to Minneapolis, Minnesota, and the
I1llinois Waterway and its floodplain from Grafton, Illinois,
to Chicago, Illinois.




P N

R —

on the river. The most significant portion of the traffic
would be increased tonnage of commercial tows and barges.
Table 1, projects Corps of Engineers' estimates of increased
tonnage in the year 2030 at various points along the Missis-
sippi River and Illinois River resulting from each of the
replacement alternatives.

The replacement plans call for a sill depth of 18 feet
on the navigation locks (COE, 1974b:5); however, no plans are
proposed for deepening the present 9-foot navigation channel,
With a possible 15 percent increase in rate of revement repair,
river maintenance is not expected to increase above the levels
presently necessitated for operation of the 9~foot channel
(personal communication, 17 December 1974, E. Degenhardt,

U.S. Army Engineers, St. Louis). This report is based upon
the assumptions above, and upon increased tonnage rates as
listed in Table 1. For the purposes of discussion, the maxi-

mum increase in commercial tonnage will be rounded to 2 times

present levels.

Methods

This report was prepared under a most abbreviated time
regimen. Complete review of the literature was impossible

and there was no possibility of field research. sSufficient
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literature was available to make an adequate compilation of
the species and habitat types in the study area. However,
data on potential impacts to terrestrial vertebrates due to
increased commercial traffic was sparse or non-existant in
many cases. Considering the limited time available, the
author decided to contact persons familiar with the study area
and its vertebrate species, requesting their opinions on

possible impacts. It was felt that this would be the quickest

way to identify significant problem areas.

i Without hard data from field observations, it is not
possible to be conclusive about the effects of impacts.
Unless otherwise referenced, material in this report should
be considered the opinion of the author. It is hoped, how-

ever, that the significant impacts of increased traffic sus-

tained by terrestrial vertebrates will be identified. The
final section recommends research necessary for further clarifi-

cation of the specific nature and severity of problem areas.
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HABITATS IN THE STUDY AREA

As might ke expected, habitats in the study area were
extremely diverse. The study area included the entire flood-
plain of Mississippi River from the mouth of the Ohic at Cairo,
Illinois, 848 river miles upstream to St. Paul, Minnesota.
Further, it included the entire Illinois Waterway from the
mouth of the Illinois River at Grafton, Illinois, 327 river
miles through the Illinois River and the Chicago Sanitary and
Ship Canal to Chicago. For simplicity, consideration of
habitat in the study area were limited to the following cate-
gories based on Terpening et al. (1975) and COE (1974¢c): JIlood-
plain forest, backwater areas, rivers and streams, old field-
disturbed, cultivated field, buildings, hill prairie, and upland
forest.

Floodplain forest included areas having woody vegetation
10 feet or greater in height. This habitat most commonly
occurred at the base of the bluffs; bordering streams, sloughs,
and drainage ditches throughout the protected floodplain {area
behind levees); on islands within the river channels; and as
belts between the levees and the unprotected floodplain.

Three layers of vegetation (tree, shrub, herbacious) were

generally exhibited in the forest. The island forests, as well

———



as the forests of the unprotected floodplain, were subject to
frequent inundation during periods of high watcr (Terpening
et al. 1975:18). Variation in species composition of flood-
plain forest is evident in the study area, particularly from
north to south;

Backwater areas incluéed lakes, ponds, marshes, sloughs,
and drainage ditches. All had low, often temporary water
levels which fluctuated with the level of the main river
channel with local precipitation. Only a herbaceous layer
of vegetation was present (Terpening et al. 1975:21).

The Mississippi and Illinois Rivers were the only two
bodies of water designated aé-?ivers within the study area;
all tributaries were classified as streams. This habitat
lacked emergent and floating agquatic vegetation, except in
restricted areas where elevated sand and mud deposits retarded
current sufficiently to enable submergent vegetation to exist
during periods of normal or below normal pool levels (Terpening
et al. 1975:23).

Sandbanks and mudflats were closely associated with
rivers, streams and certain backwater areas, representing land
which was newly formed, or was uncovered by the recession of
water. These areas also occur near lakes and downstream from
wing dams. Temporary sandbanks were created by dredging opera-

tions and were usually located within the river channel. Mud-
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flats formed around the edges of sloughs, lakes and ponds.
Vegetation associated with mudbanks was more diverse than that
associated with sandbanks (Terpening et al. 1975:25). This
category was ﬁsed also to include “sand prairies." These

are elevated sand areas upon which develop floral and’faunal
communities similar to drier prairies of the West,

0ld field occurred where cultivated fields had been
abandoned due to seasonal inundation and inaccessability as
the water receded. Disturbed habitats were represented by
levees, roadsides and areas of early secondary succession
where natural disturbances had opened the canopy vegetation
{(Terpening et al. 1975:27). There areas exhibited great
species diversity.

Cultivated field was land which had been tilled within
the present year (Terpening et al. 1975:28). This land usually
occurred in the protected floodplain. Major crops were corn,
soybeans, wheat; truck f;ggmﬁiwmterﬁélon and cantaloupe) were
grown in the extremely’sandy soil of the sand areas of the
central Illinois River and of the upper Mississippi River.

The habitat termed buildings included any occupied or
abaﬁdoned structure and its grounds, such as industrial develop-
ments, towns, farm buildings and river-front cottages. The

vegetation of the areas generally included selected native
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tree species and maintained understody and ground cover

(Terpening et al. 1975:30).
Upland forest included areas of woody vegetation cover-

ing the slopes of bluffs bordering the rivers. The primary

climax association was oak-hickory, however, variation in

species composition and importance values differs from area

to area.

Hill prairies occurred near the tops of south and west

facing bluffs containing the flood plain. These areas are

generally surrounded by upland forest, but are dry and similar
to the sand prairies assume a prairie-like floral and faunal

community. In most cases, upland forest and hill prairies

were not considered as directly related to the rivers as the

other habitats.




TERRESTRIAL VERTEBRATES OF THE STUDY AREA

The amphibians, reptiles, birds, and mammals of the
study area were determined from four major sources. Terpen-
ing et al.(1974) surveyed the fauna and flora of the Missis-
sippi River floodplain between Cairo, Illinois, and St. Louis,
Missouri. Appendix A, is a slightly modified reproduction of
their list of terrestrial and semi-aquatic vertebrates occurring
or expected to occur in that study area.

Terpening et al. (1975) inventoried animals and their
habitats in the floodplain of the Mississippi River from
Alton, Illinois, to Hannibal, Missouri, and in the floodplain
of the Illinois River from Grafton to Beardstown, Illinois.
Appendix B is a slightly modified reproduction of their list
of terrestrial and semi-aquatic vertebrates occurring or
expected to occur in that study area.

Table C, Appendix is a slightly modified reproduction
of a list of terrestrial and semi-aquatic vertebrates occurring
or expected to occur in the floodplain of the Illinois Water-
way from the junction of the Calumet-Sag Channel and the
Chicago Sanitary and ship Canal to the La Grange Lock and Dam.
This data was obtained form a Draft Environment Sta tement pre-

pared by the U.S. Army Engineer District, Chicago (COE, 1974a).

10
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Appendix D is modified from a preliminary working
draft of vertebrates occurring in the floodplain associated
with the navigation pools of the upper Mississippi River,
from Pool 1 to open channel below Pool 27. This data was
provided by the compiler, Kent Keenlyne, Coordinator, Upper
Mississippi River Conservation Committee.

Appendix E was the listing the amphibians, reptiles,
birds and mammals occurring or expected to occur in the study
area with a statement of the habitat in which each species
is most likely to occur. It was compiled by Terpening et al.
(1975) and covers the central region of the present study area.

In total, 529 species or subspecies occur including
37 amphibians, 89 reptiles, 332 birds and 71 mammals. For a
discussion of the threatened vertebrates included in this

group, see Newling (1975).




PROBABLE IMPACTS TO TERRESTRIAL AND SEMI-AQUATIC VERTEBRATES

Impacts to the terrestrial and semi-aquatic vertebrates
of the study area will result from two sources: the actual
construction of Lock and Dam 26 (replacement), and increased
barge traffic and river maintenance associated with this
traffic. Because of time restrictions, impacts of construction
were not treated. For a preliminary discussion, however,
refer to the Final Environmental Impact Statement, Locks and
Dam No. 26 (replacement), by the U.S. Army Engineers District,
St. Louis (COE 1975b). The remainder of this section dis-

cusses probable impacts associated with increased barge traffic.

Dredge Spoil Disposal

Disposal of materials resulting from dredging is a
perpetual problem. Although dredging itself may cause tempor-
ary increases in turbidity and can destroy benthic organisms,
spoil disposal can also cover beds of vegetation or benthic
organisms and is subject to whims of water current if placed
in water. On land, it can cover existing vegetation and
temporarily or permanently eliminate the vegetation as well

as bank dwellers such as amphibians, muskrats and beaver.

12
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Assuming dredging is not increased above present
levels, the problems associated with waste disposal should
not intensify. However, great care must be taken in choos-
ing disposal sites. 1Ideally, biological sampling and observa-
tion should be part of any plﬁns to dispose spoil. Since very
little data exists én specific biological conditions at any
one point along the rivers, it is possible to choose, un-
knowingly and unintentionally, a disposal site which has sig-
nificant biological importance such as areas producing great
quantities of benthic food organisms. Preliminary sampling
in the field would be an extremely valuable indicator, partic-
ularly of areas-of'obvious biologizal importance.

Research conducted on the size and shape of disposal
areas could indicate optimum configurations for subsequent
use by wildlife. It may be possible to provide additional
nesting habitats for species such as the least tern and for
turtles. Consideration should be given to closing to human
disturbance any disposal areas now utilized by rare forms like

the least tern during critical periods in the life cycle such

as the breeding season.

Noise Pollution

At present, the effects of noise on wildlife are virtually

unknown. Without data from field observation and associated
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laboratory research as outlined by the report of Memphis sState
University (1971), impacts, positive or negative, would be
difficult to predict. Places within the study area where
noise may become a problem are at narrows or where the main
channel closely approaches the shoreline, and at loading and
docking facilities.

It is possible that noise of barge trains and towboats
has little or no effect on wildlife; wild animals may easily
habituate to chronic increase in frequency of "barge-noise."
However, there is no data to substantiate any assumptions on
these effects. Further, should towboats become more powerful
and presumably, more noisy, effects of increased intensity of
noise are likewise unknown. It is likely, however, that in-
creased noise combined with increaged human activity such as
that associated with loading facilities would be deleterious
to species requiring more secluded breeding or resting areas.

Nesting colonies of herons and the rare double-crested cormorant
are examples of such species. Their nesting areas should be
identified and protected from further disturbance, either by

human harrassment, or by encroachment resulting from construc-

tion and operation of loading facilities in the vicinity.

ir Pollution
It is doubtful that air pollution from barge towboats

has a significant impact on the environment of the rivers.

e et o




15
Even a two-fold increase in emmissions from towboats probably
would not be significant, particularly if the engines are
correctly tuned. It is possible that air pollution could in-
crease from sources on the shores as a result of barge cargoes.
Inadequate enforcement of emmission control requirements on
power plants burning high sulfur coal, for instance, could be
a problem. Such an effect would be rather indirectly associ-

ated with increased river traffic.

Building Up and Wearing Down of Sandbarsg

sandbar formation and disappearance is a natural
occurrence, sometimes facilitated by man’'s activity. If no
new revetment or wing dam construct;on.is planned, only
dredging and spoil disposal would be significant on this
point. Scour from propellor turbulance may gouge the river
bottom in shallow areas (Karaki and van Hoften 1974), but
unless benthos is destroyed or conditions of lasting turbidity
are encouraged, subsequent effects on terrestrial wildlife
seem minimal. Wave-action resulting from barge traffic
probably would have less effect on sandbar deterioration than
that of flooding. However, wave action might seriously dis-
turb species using shorelines of sandbars for nesting, a

possibility discussed in further detail in the following

section. Quantitative field observations on formation and
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deterioration of sandbars in relation to various types of

boat traffic is essential for further discussion of impacts.
Wave Wash

Assuming that twice the present tonnage is moved by
commercial barges, effects of barge-generated wave wash should
likewise double. Amplitude of the waves will probably not
increase, but frequency of wave impact will double. Erosion
resulting from wave-wash will increase, being more significant
along the narrower Illinois River. Wherever the main channel
approaches the shoreline, effects will be greatest.

Sshore dwelling animals such as the muskrat and beaver
will be adeversely affected by increased wave wash. Amphibians
ané reptiles using shorelines for breeding areas will be ad-
versely affected, most directly by nest destruction. Wave
wash destroying aquatic vegetation, or washing out. trees at
shorelines will eliminate food sources and shelter for
t errestrial vertebrates. Revetment of additional erosion
prone banks will eliminate habitat for muskrat and beaver,
but may increase habitat for amphibians and reptiles.

Additional wave wash during high water periods may
effect backwater areas by increased addition of silt and in-
creased threat of washing out rooted aquatic vegetation. Re-

search studies may prove high water effects of wave wash
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insignificant, compared to that of flood waters; however,
such qguantitative data are not available at present.

In addition to effects on the shorelines, increased
traffic will have a direct effect on feeding and resting
rafts of waterfowl. Deterioration of the Illinois River
forced major concentrations of migrating waterfowl to shift
their utilization to the Mississippi River (Mills et al. 1966,
Starrett 1972).

Each fall, great concentrations of waterfowl, partic-
ularly diving ducks, congregate at "staging" areas along the
Mississippi River. These include the long famous Pools 19 and
18 near Keokuk, Iowa, and Oquawka, Illinois kpérsonal communica-~
tion, 16 January 1975, F. C. Bellrose, Illinois Natural History
Survey). More recently, Pools 7, 8, and 9 near La Crosse,
Wisconsin, have grown in importance with migrating populations
of Canvasback ducks superceding in numbers those on theé Keokuk
pool (personal communication, D. L. Trauger, U.S. Fish and
Wildlife service). During certain periods in the fall, as
much as half of the entire continental population of canvas-
backs have been known to rest at concentration points on the
upper Mississippi River. 1In addition, even greater numbers
of more common diving ducks and other waterfowl share the

area. During this period, the diving ducks rebuild energy

-
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reserves feeding on fingernail clams, insect larvae and other
benthic fauna (Thompson 1973). Some of these ducks remain
along the river all winter, utilizing areas of open water
ahead of the ice. Resting and feeding areas in open water
are critical to the diving ducks. Dabbling ducks can utilize
a greater variety of habitats to rest, feed and escape from
molestation.

Increased disturbance drives ducks out of an area.

When the diving ducks leave their staging areas, they fly
directly to Chesapeake Bay, the Gulf Coast of Florida, or . .e
Gulf Coast of Lousiana. Making this flight irsuffic.ently
rested and with low energy reserves puts stress on the ducks
and forces them to spend additional +«ime on their wintering
grounds.

Human activity, mainly boating, has great influence on
movements of diving ducks in the Keokuk Pool (Thornburg 1973).
However, barge traffic through resting and feeding areas of
these ducks, particularly at night, disturbs the ducks and may
force them off preferred areas. General agreement among ex-
perts contacted indicated that the effects of such harrassment
may be a critical factor to continued utilization of the
navigation pools.

Becaugse of their behavior of congregating in great num-

bers and the severely limited amount of suitable habitat,
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possible harrassment of concentrations of migrating and winter-
ing waterfowl in the study area is one of the most significant
impacts of increased barge traffic. Field research indentify-
ing the magnitude of this problem and seeking possible methods

to avert it, is recommended as a high priority consideration.

Higher or Lower Water Levels in Pools

Locks and Dam 26 Replacement would be built 2 miles
downstream from the present structure, inundating new areas,
eliminating terrestrial habitat, but creating new aquatic i
habitat. Assuming maintenarce of a 9-foot channel, the remainder
of the study area should be unaffected by pool level fluctua-
tion. Drawdown of pool levels would have an adverse effect
on animals which cannot migrate such as fish and benthos; in
winter muskrats, beavers, turtles and amphibians can all
suffer. Pool levels sufficiently high to inundate land masses
can cause temporary abandonment of the areas by some species,
some mortality to many species, and extreme mortality to bank
dwellers when inundation coincides with production of young.
Generally, constant pool levels are more desireable than fluc-
tuating levels.

Passage of barge trains causes localized water level
fluctuations. In constricted sections of channel, this

effect is more pronounced. Along narrow sections of the
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Illinois River, change in water level with the passage of a
barge train is readily observable and it is followed by a
rush of water across the shallows which is probably part of
the transverse wave generated by the towboat (Karaki and van-
Hoften 1974:3). Turbidity increases along the shorelines at
these times and erosion probably increases; benthic reduction
is likely. Field research could verify these factors. Effect
of localized water level fluctuations seems to decrease with

distance from shore.

Interruption of Food Chains

Concern was expressed by many of the experts contacted
that increased barge traffic would increase turbidity in the
rivers depressing primary production. Turbidity as well as
increased turbulence during passage of barge trains might
affect benthos directly. The major effects would;be in the
main channel which tends to be somewhat sterile bioclogically.
However, in feeding areas of diving ducks immediately adjacent
to or inthe main channel, any disruption of the food chain
could be significant.

Data collected on the immediate and chronic effects of
turbidity and turbulence on benthic organisms would clarify

the magnitude of this impact. It is recommended that such
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studies include known feeding areas of diving ducks since,

at present, these areas are of critical importance.

Increased Ground Water Levels

In areas adjoining the new lands to be flooded by con-
struction of Locks and Dam 26 Replacement, a rise in the
water table is expected (COE 1974b). Some marshy areas may
develop favoring wetland species locally but such impacts

would not be significant in terms of the entire study area.




B i U

- e —— ——

22

Accidents and Spillages

Doubling the amount of barge traffic on the rivers
implies at least an arithmetic increase in the rate of naviga-
tional accidents and spillages. The increase could be geometric,
however. The Illinois Waterway, generally more narrow than the
Mississippi River, would probably be more prone to mishaps.
Authorities contacted were in general agreement that the

threat of navigational accidents poses a most potentially

dangerous impact. Accidents resulting in spills have two

modes of impact: short term and long term.

Short term or immediate effects are obvious. A petrol-

eum spill in a waterfowl concentration area could kill the

f birds present. Considering the great numbers of waterfowl
present at certain times of year, the potential for destruc-
tion is significant. In the case of the canvasbéck, it is
conceivable that a large oil spill in a concentration area
during the peak migration period could destroy a substantial
percentage of the entire continental population. Such a

. spill would affect any species directly dependent on the

rivers. Double-crested cormorants follow the rivers in migra-

tion and depend on fish as a food source. The bald eagle is

primarily a fisherman.
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Long term effects are less direct, but potentially
more dangerous in chronic action, Should a chemical spill
be lethal to molluscs, for instance, the remaining feeding
grounds for the great concentrations of diving ducks could
be eliminated. The Illinois River concentrations of migrating
waterfowl shifted to the Mississippi at the same time benthic
food sources disappeared (Mills et al. 1966). If these sources
on the Mississippi River are lost, suitable alternative habitat
may not be available.

Some questions involving the effects of spills include
the following: Would current disperse contaminants more
quickly or would it carry them downstream rapidly in active
concentrations? Could spilled substances have dangerous syner-
getic effects? What gffects would spills have on the human
population of towns using the rivers for water sources? How
will accidental spills be minimized? What plans exist .to
"clean-up" after spills? The need for a comprehensive report
on navigational accidents and research on prevention and clean-

up should receive priority consideration.

secondary Impacts Associated With Increased Economic Activity

Twice the flow of traffic on the Upper Mississippi and

Illinois Rivers will necessjitate increased docking capabilities
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for loading and unloading of barges. Cons*ruction of these
facilities will eliminate habitat for wildlifc; the increased
human activity associated with operation mav also be detri-
mental to existing wildlife populations. Locations of new
loading sites should be selected as to minimize impact to
remaining habitat.

It seems likely that increased commercial traffic and
greater capacity for transporting materials will spur economic
growth in the areas adjacent to loading facilities. Any new
construction of roads, parking lots, buildings or factories
will eliminate more of the remaining habitat for wildlife,
Provisions should be made to insure refuge or greenbelt areas
in the best remaining habitat in order to preserve at least a

minimal viable wildlife population.

Other Impacts

As the navigational capability of the Illinois Waterway
and Mississippi River increase, it seems likely that the power
of towboats will increase. Such an evolution would permit
more rapid handling of larger barge trains. It is possible
that the immediate physical impacts created by barge trains
would be subsequently increased. Heavier river traffic and
more powerful towboats may keep the normally frozen portions

of the river open later in the season. Such a possibility
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opens another area for consideration. Increased traffic during
normally slack periods may have an effect on late migrating
or wintering bird populations. For instance, large numbers
of bald eagles remain at various areas along the Mississippi
River during the winter. One such area, Read's Landing,
Minnesota, is a narrows just below lLake Pepin. The water
usually remains open all winter, providing fishing areas for
the eagles. Whether increased traffic would harrass the normal
feeding and roosting patterns of the eagles is not known. Fur-
ther, an accidental spill in the remaining open water areas
during normal freeze-up periods, may multiply impacts to wild-
life utilizing the open water in addition to compounding the
problem of clean-up. Research on the effects of late season
traffic and field observation of present conditions could
clarify possible problems associated with this question.
Another question raised in regard to increased traffic
is that of competition between commercial barge passage énd
passage of pleasure craft. Since commercial barge traffic has
priority in locking activities, long waits are sometimes re-
quired by non-commercial traffic moving between pools. Under
the present system, increased commercial traffic could mean
only longer waits for pleasure boaters, fishermen and hunters
using the rivers. This impact is mentioned as a possible
source of discontent among people utilizing the wildlife

resources of the river.




FURTHER RESEARCH

Completing the Locks and Dam 26 (Replacement) project

implies greater capacity to handle commercial traffic on the

Mississippi River and Illinois Waterway. Areas necessitating

further research were mentioned in discussion of the significant

impacts of increased towboat traffic. The most important

priorities for research are repeated here:

1.

Navigational Accidents and Spillages. An inventory of

existing knowledge on accidents and spills in river
systems is needed. A projection of numbers and
types of anticipated spills should be prepared,

and methods to prevent such accidents should be
developed. Means to deal with cleaning up spills
and methods to implement them should be developed

and deployed for use.

Harrassment of waterfowl Concentrations., Water-~

fowl concentrations in the study area, particularly
diving ducks, represent a unique and extremely
vulnerable wildlife resource. Research should
commence immediately to investigate the signifi-
cance of the harrassment factor involved in barge

train traffic. Such research should also consider

26
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effects of traffic on the benthic food sources
of the waterfowl.

3. Impact on breeding sites. Significance of wave

wash, noise pollution and general disturbance of
towboat passage on animals using the banks or

trees along the shoreline for breeding areas should
be investigated thoroughly.

Perhaps the single most beneficial step regarding river
research generating data of a valuable nature, would be the
establishment of a series of field stations monitoring con-
ditions on the river and making observations.at regular intervals.
such a system could provide benchmarks studies which become '
increasingly valuable with each additional year; further, it
could be a sensitive indicator of potential problem areas.

Such a program could be implemented quite easily by enlisting
the expertise and facilities available at the many collgges

and universities located along the upper Mississippi River and
Illinois Waterway. Such a system of regular data input would
be an invaluable aid in taking the biotic pulse of the river
system, understanding man's effect on the systemb_and maintain-
ing it as a viable entity.

It would appear that increased traffic on the rivers is

diametrically opposed to preservation and any increase in the

o1
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overall wildlife values associated with the river. The
possibility is not ruled out, however, that with intensi-
fied research on problem areas, solutions may evolve
providing mutually acceptable levels of river traffic and

minimal levels of disturbance to associat:d wildlife.
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APPENDIX A
Annotated Checklist of Amphibians, Reptiles, Birds and Mammals
Occurring or Expected to Occur in the Floodplain of the Missis-
sippi River Between Cairo, Illinois, and St. Louis, Missouri,
(reproduced from Terpening et al. 1974).

The amphibians, reptiles, birds and mammals in this
checklist are those species that are known or expected to occur
in the unprotected floodplain of the Mississippi River be-
tween St. Louis, Missouri, and Cairo, Illinois. Included are
animals that have ben observed in field work, reported in the
literature and unpublished research, and reported by competent
workers through personal communications. Those animal species
which are undocumented but expected are included due to the
proximity of their known range, and to the knowledge that their
habitat requirements are satisfied in the unprotected flood-
plain. Some species which met the first two qualifications
were excluded because of insufficient extent or availability
of their habitat. Subject to these criteria, an asterisk in-
dicates that the species is not known from the unprotected
floodplain of that state but does in all probability occur
there.

The categories of distribution, abundance, and habitat

apply to the state in general and not to the unprotected flood-

plain alone, Distribution of each species in Illinois and
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Missouri was taken from the sources cited. Ranges of some
species are better deliniated than others. Seven adjectives
were used to indicate abundance: common (C), uncommon (UC),
casual, accidental, rare (R), endangered (E), and status
unknown (SU). 1In each case these terms were used in terms

of state distribution and habitat. The term "common" as used
here means that within the described range and in the described
habitat one would frequently encounter the species. "Uncommon”
as used here means that the species would infrequently be
encountered within its range and habitat. "Casual" as used
here refers to those species outside their normal range, but
not so far away as to cause great surprise. "Accidental"
refers to a species whose occurrence is so removed from its
normal range that its appearance can not be taken as a range
extension, but as a result of some chance factor such as a
sotrm. The terms “rare," "endangered," and "status unknown”
are defined as previously. Categories of abundance were
determined from the sources cited and from the Illinois and
Missouri lists of rare and endangered plants and animals, and
were assumed to apply to both states unless otherwise indicated.
The habitat category includes (1) the name of the cover types
in which the animal was observed or trapped, and (2) habitat

recorded in the literature. If the written habitat description
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fitted one of the cover types delineated in this study, that
habitat was recorded under the name of the cover type.

Basic herpetological nomenclature follows Schmidt (1953),
with accepted revisions listed by sSmith (1961) for all but

two species (Cemophora coccinea and Matrix fasciata confluens)

in Illinois, and for most species in Missouri. Anderson (1965)
is the basis for Missouri species not present in Illinois.
Several other taxonomic changes have been suggested since
1961. Since they are not uniformly accepted, they have not
been included.

All winter residents and breeding birds are included.
When more than one subspecies occurs in the study area, all
are listed after the species name. Birds utilizing the un-
protected floodplain only during migration and those species
whose occurrence in this area is considered casual or acci-
dental are listed only if recorded during our fieid work or
cited as occurring in the unprotected floodplain. Nomencla-
ture follows the American Ornithologists Union Check-List of
North American Birds (1957) and the 32nd Supplement (1973).
In a few cases where ranges have not been adequately deline-
ated for subspecies, Mengel (1965) is followed.

Mammal families follow the system of classification

of Hall and Kelson (1959). Four genera and one species have

undergone accepted name changes since 1959 (Anderson and
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Jones (1967); these are incorporated. Common names are taken
from Hall and Kelson; where there is a major, recent change,
the common name from Burt and Grossenheider (1964) is in-
cluded.

Appreciation is expressed to Mrs. Virginia Terpening

for permission to use this table.
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, LIST OF AMPHIBIANS AND REPTILES IN THE PROJECT AREA!.2.3
4 1linois Missouri
. Common Name Scientific Name Distribution Distribution Habitas Abundance Cominents
Family: Cryptobsanchidac (Giant Salamanders)

1. Hellbender Ovptobranchus *Ohio River  Narrow belt fast-running  E-IL very restricted
allegoniensss allegaw  valley east central to  water of jarge SU-Mo. nabitat
iengns (Daudin) southwest rivess & stycams

Family: Ambystomatidae (Mole Salamanders)
2. Spotted Ambystoma Southem third, *Southem half woodland with C fossorial
sala maculatum (Shaw) north & east temposary or
comers semi-permanent
ponds, swamps,
creeks
3. Mardled Ambvsioma opgcum  Southem third *Southeast wooded hilly C fossorial,
salamandes {Gravenhorst) to Madison Co. quarter regions, flood- tegrestrial
west, 1Iroquois plains, swamp
. east edges
4. Mole sala- Ambystoma *Extreme Unknown wooded hilly R range in the
mandes taipoideum south regions, flood- River valley
(Holbrook) plains, swamps yet 1o be de-
. : .
S. Smalkmouthed Ambysiomas texanum *Southern *Northern half all habitats, C fossosial
salamander (Matthes) three-fourths & east & west  usually neas
boeders moisture
§. Eastera tiges  Ambystome tigrinum  *Statewide *Statcwide any habitat C fosovial
salamander tigrinum (Geen) with perma-
nent ponds &
substrate
Family: Salamandridae (Newts)
7. Central newt  ANorophthelmus *South & *Statewide land form: uc
viridescens louisianen- northem except north-  moist wood-
sis Wolterstorff one-{ifth west lands; aquatic
form: ponds,
marshes, streams
Family: Amphiumidae (Amphijumas)
8. Three-toed Amphium means *Unknown *Bootheel Mud in ditches - ~ - southern
amphiuma tridactyfum Cuvies and swamps of species
permanent wates
Family: Proteidae (Giant Salamanders)
9. Mudpuppy Necturus meculosus  Statewide Statewide lakes, lagoons, C spawn in
maculosus rivers, large Miss. R,
(Rafinesque) creeks backwaters
Family: Sirenidae (Sirens)
10. Westcrn lesser  Siren intermedis *Southem *Southeast swamps, [oF { B reduced to
siren nertingi Goin third, ul one-fifth ditches, sloughs --Mo. Gloodplain
Tllinois swamp along
system (0 majos sivers
Mazshall Co. in Iltinois
Family: Pelobatidae (Spadefoot Toads)
11. Eastesn spade- Scaphiopus holbrooki *Southem *Southeast loose or sandy Rl subterrancan
foot tosd (Harlan) qQuarter quasier soils C-Mo.
Family: Bufonidae (Toads)
- V2. American toad Bufo americanus Northern two~  *Southcentral  all haditatsin- C
americanus Holbrook  thirds, extend- cluding ievees
ing 10 Jackson
Co, on west
| Anderson (1965).
2smith (1961).
3wiley (1968).

*Species expectad,
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LIST OF AMPHIBIANS AND REPTILES IN THE PROJECT AREA

Ilinois Missoun
Common Name Scientific Name Distribution Distribution Habitat Abundance Comments
13. Dwarf toad Bufo americanus South, south- *Southem third forested areas, UCHL, breeds in
charlesmithi Bragg ceatral, south- levees Mo, floodplain, in-
wesl extending tergrades with
to Adams Co. Am. toad in
westcentsal I1.
14. Fowler'stoad Bufo woodhousei Southem two- Southcast lcvees,sandy C
fowleri Hinckicy thirds, Lake two-thirds areas zlong
& Cook Co, lakes, rivers,
& streams
Family: Hylidae (Treefrogs and Allies)
1S. Blanchard's Acris crepitans *Statewide Statewide levees, neatly C
cricket frog blanchardi Harper any wet place
16. Westem chorus Pseudacris friseriata  Statewide *Statewide ex- flooded culti- C
frog triseriata (Wied) except extreme cept Bootheel, vated fields,
south Scott & temporary
Mississippi pools & ditches,
Ce. cultivated areas
17. Upland chorus Pseudacris riseriata  *Extreme *Bootheel, floodplains& C intergrades
frog Jeriarum (Baizd) south & Scott & mesic woods with w. chorus
southeast Mississippi Co. froginse. IL &
Jackson &
. Union Co.
18. lllinois Pseudacris soreckeri  Westcentral&  *Boothesl flooded farm-  R-IL. scattered dis-
chorus frog illinoensis Smith Alexander Co, land, sandy SU-Mo. tribution
: floodplains,
CYpress swamps
19. Westem bird- I\,yh evivoca avivoca  *Union, Unknown floodplains & R locally
voiced treefrog Viosca Alexander & Cypress swamps abundant
Johnson Co. of the
Mississippi R.
20. Green treefrog  Hyla cinerea *Union, *Bootheel, cypress swamps, R-It. locally
(Schneider) Alexander &  Scott & floodplain SU-Mo. asbundant
JohnsonCo.  Mississippi Co. sloughs &
marshes
21, Northern spring Hyla crucifer Statewide " *Statewide ex- mesic forests, C
peeper crucifer Wied ceptextzeme  water
northwest
22. Gray trcefrog  Hyla versicolor *Statewide *Statewide forested areas C
LeConte
Family: Ranidae (Truc Frogs)
23, Northem cray- Raona areolate *Southern North & crayfishbur- C breeds on
fish (rog circulosa Rice & half central TOWS, associ- flooded
Davis sted with clay fields &
soils pastures
24. Bulifrog Rana catesbeisna Statewide *Statewide any perma- (o]
Shaw nent water
25. Green frog x Rana clamitans *Jackson, *Boothcel swampy areas UC int
bronze fl’:' melanora (Rafinesque) Union, & iad intergade
x clamitans Latreille  Alexander Co,
26. Pickerelfrog  Rana paluseris *Union & *Southern half floodplain uc range poorly
(southem race) LeConte Alexander Co. & Mississippi  swamps, rela- detined
R. valley tively clear
water
27. Southern Rana pipiens Southem half  Southern near any type  C
leopatd frog sphenocephala Cope theee-fourths  of water, sec-
ondary suc-
cession
Family: Microhylidae (Narrow-mouthed Toads)
28. Eastém narrow- Gastrophryne Monroe & *Scattered in  ponds, streams, R-IL
movuthed toad  carolinensis Randoiph Co. southem hall  swamp edges  SU-=Mo.

carolinensis
(Holdbrook)
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LIST OF AMPHIBIANS AND REPTILES IN THE PROJECT AREA
litinois Missoun
Common Name Scicntific Name Distribution Distribution Habitat Abundance Comments
Family: Chelydridae (Snapping Tustles)
29. Snapping Chelydra serpentina  Statewide Statewide any permanent C
turtle serpenting (Linnaeus) or semiperma-
nent body of
watet
30. Alligator snap-  Macroclemys Mississippi, Southem bottoms of EqL
ping turtle . temmincki (Troost)  lowes lilinois, quarter& muddy streams R-Mo,
Ohiok castern one
Wabash R. sys- fifth .
tems & swamps
Family: Kinosternidae (Musk and Mud Turtles)
31. Stinkpot Sternothaerus Statcwide *Southern two- permanent C bottom-
odoratus (Latreilie) thirds & ponds, shallow dweller
. Mississippi R. lakes. rivess
valley & streams
32. Mississippi Kinosternon Unknown *Extreme shallow water UC
mud turtle subrubrum southeast, in swamps,
hippocrepis Gray Jackson Co. ponds & ditches
33. Eastemmud  Kinostermon s. *Southemn Unknown mud of shallow R
turtle x subrubrum (Lacepede) one-fifth, ponds, sloughs
Mississippi x hippocrepis Gray Cathoun Co,
mud turtie
Family: Testudinidae (Box and Water Turthes)
34. Westem chick- Deirochelys Unknown *“Butlet, still waterof R notthern
" en turtls reticulsria miaris Dunkiin, ponds, marshes, ange
Schwartz Stoddard, New ditches exteasion
Madrid Co,
35. Eastern box Terrapene carolina Southerm half Unknown openwooded C
tustle carolina (Linnasus) areas, some-
times mud holes
& marshy areas,
younger stands
36. Thl:&wed box gimpege( avolin: Unknown Statewide ex- ug\ebeud hile C
turtle unguis (Agassiz) textreme  sides, open
. zth flat hnogse.
stream valleys,
levees
37. Midland Chrysemys picta Statewide ex-  Unknown ponds, Jakes, C
painted tustle  morginata Agassiz cept west sio
from Pike Co.
north
38. Western Ol'?r:emy: g West edge *Statewide ex- shallows of C intergrades
painted turde (Gny)pm from Pike Co.  cept southeast sloughs & with midiand
north one-third & nds, mud painted nearly
extreme south tioms statewide in
linois
39. Southem Chrysemys picta Unknown SExtreme gmel water of C
painted tustle dotnlis (Apsu) southeast rainage & road-
side ditches
40. Soythern Chrysemys picte Alexander, Unknown quiet watess --- intergrade
painted turtle  dormsiis (Apuu) x Pulaski &
x midiand merginets Apasia Massac Co.
psinted turte
41, Red-eared Pseudemys scripte Southern Statewide ex-  slow sreams, C-ll.
turde elegans (Wied) four-fifths cept northwest  lakes, riveg UC-Mo.
sioughs
42, Missouri Pseudemys floridena  Unknown *Southern sivers & luge  UC
dider hoyi (Agssia) quazter bodcs of per-
manent watet
43, Slider Pseudemys concinmg  Unknown Southem fifth, dranage ditches, UC interprades
hierogiyphica Missuupps R, fluodplan with
(Holbrook) valley to Ste.  sloughs, quiet shdex
Genevieve Co.  stretches of

nvers
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44, Hier hic  Preudemys concinna  Mississippi, *Dunklin Co,, large rivers & R4), hybrid
mmeo;lyp hieroglyphica Wabash & Ohio possibly south- adjacent lakes --Ma,
(Holbrook) x flori- R. valleys em quarter & sloughs
dana hoyi (Agassiz)
45, Map turtle Graptemys Statewide *Statewide ex- large rivers, uc
geographica cept north- backwater
{Le Sueur) central sloughs
46. False map Graptemys pseudogeo- Statewide Statewide large rivers &  UC
turtie graphica (Gray) their bays,
lazge lakes,
young bar
47, Mississippi Graptemys kohni Unknown *Statewide ex- quict nivers& - — -
map turtle Baur cept extreme  bayous, with
north areas of
vegetation
Family: Trionychidae (Softshell Turtles)
48. Smooth soft-  Trionyx muticus Southemn half, Statewide soft sandy C utilizes sand-
shell turtle muticus Le Suesur Mississippi & bottoms of bars
Illinois R. rivers, water
north
49. Eastern spiny  Trionyx sinifer Statewide Unknown sand & mud C
softshell turtle  spinifer Le Sueur flats, rivers,
lakes, ponds
with soft
bottoms
50. Western spiny Trionyx sghifer Unknown Statewide rivers, fakes, C intergrades
softshell turtle onant . . punds with with w, spiny
soft bottoms ine.Mo. & w.
~ B 1L, Miss. R,
Family: lguanidae (1guanids)
51. Northem fence Sceloporus undularus Southern third *Southem dry wooded C
lizard hyacinthinus (Green) exccpt Wabash  two-thirds areas, old
R. arca fields
Family: Anguidae (Glass Lizards)
52, Westem slender Ophisgurus attenuatus *Probably *Probably telatively dry R {ossorial,
glass lizard atrenuatus Cope statewide statewide woods & grass- known f:om
lands, fields bottomland
fields
Family: Scincidae (Skinks)
$3. Gsound skink  Scincella laterale *Southem *Southern half wooded areas C
(Say) third &
Mason Co.
54, Fivelined Eunmieces fasciotus *Southem half *Statewide moist, wooded C
skink (Linnaeus) areas
§5. Broad-headed Eumeces laticeps *Southern half, *Southern half moist wooded C
skink (Schneider) extending to areas
Rock Is, Co, on
the west
Family: Teiidae (Whiptails)
56. Six-lined Cnemidophorus *Co. bordering Statewide ex- sand & hill C
race-runner sexlineatus sexlineatus Wabash, Saline, cept north prairies, minor
Linnaeus IMinois & & central and areas
Mississippi R.
Family: Colubridae (Colubrids)
$7. Westesnmud  Farancia abacura *Extreme south *Southeast shaliow ponds, - - - secretive
ake reinwardti (Schlegel) to Randolph Co. sloughs, swamps
58. Dusty hognose Heterodon nasicus *Scattered in  *Scott & prairies, .and  R-lL relict popula-
make gloydi Edgren northwest & Mississippi Co, aress E-Mo. uons, total dis
Monsoe Co, tribution un-

determined
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Common Name Scientific Name Distribution Distribution Habitat Abundance Comments
$9. Eastern Heterodon *S tatewide *Statewide floodplains, C
hognose snake platyrhinos Latreille forest-edge,
opea woods,
clay or mndy
loam
60. Rough green Opheodrys aestivus *Southern half *Southern most common- C
snake (Linnaeus) three-fourths 1y seen in veg-
etation oves-
hanging water
61. Eastern yellow- Coluber constrictor  Statewide Statewids ax-  forest edge, cul- C
bellicd racer flaviventris Say cept southeast tivated fields,
brushy areas
62. Southemn black Coluber constrictor Unknown *Southeast fields, brushy € present in ex-
racer &riapus Dunn & aress treme 5. 1. & .
ood Mo. as inter-
gade with
eastern yellow-
bellied racer
63. Black rat snake Elaphe obsoleta Statewide ex-  Statewide ex- moist wood- C
obsoleta (Say) cept notth- oept southeast lands, most habi-
cast fifth tats, levees
64. Gray 1at snake Elaphe obsoleta *South & *Southeast drainage [of intergrades with
spiloides Dumeril, southeast ditches, moist black rat snake
Bibron & Dumeril woodlands in southcentral
IL & Mo,
65, Pnisie Lampropeitis *Southem *Statewide old fields, c
kingsnake calligaster calligaster  two-thirds brushy areas
(Harlan)
66. Black kingsnake Lampropeltis getulus South & south- Unknowm levees, hiils, C
niger (Yarrow) cast & south- open woods,
central stream valleys
67. Black kingsnake Lampropeltis getulus  *Southcentral *Extreme open woods,  CL
x speckled niger (Yarrow) x southeast stream valleys, UC-Mo,
kingsnake wolbrooki Stejneger bottomiands
68. Red milksnake Lampropeltis Southern half  *Statewide younget stand, UC secretive
triangulum syspila woodlands, rot-
{Cope) ten logs, under
. mk‘ -
69. Scatlet snake  Cemophora coccines  *Union Co, Phelﬁ& variety of habk EAL fossorial,
(Blumenbach) Dunklin Co. tats, under R-Mo. secretive
moist ground
caver .
70. Westemn rib- Thaomnophis sauritus  Statewide ex-  *Statewide fevees, swamp C
bon snake proximus (Say) cept central & marsh edges,
& southeast stream banks
71. Eastemn garter  Thamnophis sirtalis ~ Statewide ex-  *Eastern half  forest-edge C
snake sirtalis (Linnaeus) cept northeast referred,
eveey, variety
of habitats
72. Northem Tropidaclonion Putnam, *Northern half, urban areas, E-N.
lined smake lineatum linegtum Sangamon, St Louis & under rocks UC-Mo.
(Hallowell) Macon & Jeffesson Co. & leaves
Macoupin Co.
73. Midland Storeria dekayi *Statewide *Statewide forest, prairie, C intergrades with
brown snske  wrightorum Tiapido ficlds, Nood- Texas brown
plains, uplands wake in Mo,
74, Northern red-  Storeria occipitoma-  *Statewide *Southern pastures, wet  UC
bellied snake culata occipitomacus three-fourths meadows,
lata (Storetr) Eo&sl wood-
nds
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75. Green water Matrix cyclopion *Union, *Extreme sluggish streams, R
snake cyclopion Dumeril, Alexander & southeast bayous, lakes
Bibron & Dumeril Pulaski Co,
76. Yellow-bellied Natnx erythrogaster  *Southcentral *Southeast quiet waterof C
water snake flavigaster Conant & southwest, ponds, lakes,
up lllinois R, swamps
system
77. Northern Natrix erythroguster  *Southeast&  Unknown quiet waterof UC intergrades with
copperbelly neglecta Conant southcentral, ponds, lakes, yellow-bellied
water nske Rock Is, Co, swamps water snake in
Rock Is. Co. &
s. central IL
78. Graham's Natrix grahami Statewide ex-  *Statewide slugish water C shy, secretive
water snake {Baird & Girard) cept extreme of lakes, river
north, & Ohio bottom sloughs
& Wabash R, & marshes
counties .
79. Diamnond- Natrix rhombifera Southem quar- *Statewide ex- sloughs, shal-  CAl.
backed water  rhombifera ter & lllinois cept extreme  low ponds, -Mo.
snake (Halloweil) & Mississippi north marshes, wet
R. systems cultivated
fields
80. Broad-banded Natrix fasciata *Alexander Co. *Southeast slow, shallow  R-l,
water snake confluens Blanchard waters with Uc-Mo.
mud bottom
Family: Crotalidae (Crotalids)
81. Westem Agkistrodon *Extreme *Southem third sloughs, CIL
cottramouth  piscivorus south & & Livingston  swamps, UC-Mo.
leucostomus (Troost) Monroe Co. Co. marsh areas,
grave!l bars at .
some Mo, .
- locations
82. Southem Agkistrodon Unknown *Extreme lowland woods, UC ‘
copperhead contortrix contortrix southeast hillsides '
(Linnaeus) {
83. Southemn x Agkistrodon c. *Mississippi *Southeast lowland woods C-lI intergrade
northemn contortrix (Linnaeus) R, valley to & hillsides UC-Mo.
copperthead x mokeson (Daudin) Adams Co. f
84. Easten Sistrurus catenatus *Northem *St. Charles Co. bogs, wet UC-IL !
massasauga catenatus (Rafinesque) four-fifths woodlands, R-Mo. i
rnattlesnake old fields - i
85. Canebrake Crotalus horridus Unknown *Southeast bottomland, R
ratttesnake atricaudatus swamp
Latreille flatlands :
86. Canebrake Crotalus horridus *Union, *South & bottom EIL intergrade ‘
rattiesnake x  arncaudatus Alexander, eastceatral woodlands R-Mo. .
timber Latreille x Pulaski &

rattlesnake horridus Linnaeus Massac Co.
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Order: Gaviiformes (Loons) ‘
1. Commonloon Garia immer Brunnich Statewide in Statewide in open wates uc winter
migration migration transient
2. Red-throated  Covig stellata - - open water Casual winter
loon Pontoppidan ’ visitant
3. Asctic loon Gavia arctice Linngeus - — — -—- open water Casval winter
. visitapt
Order: Podicipedifotmes (Crebes)
4. Hosned grebe  Podiceps uuritus Statewide Eastern waler uc winie,
Linnaeus transicnd
S. Eaged grebe Podi::f: caspicus - - water Casual afcw fCcuds
Habii for Rives
6. Red-necked Podiceps grisegena - - A few St, Louis water Casual
grebe Boddaen records
7. Westem grebe  4echmophorusocch ~ - — - water Casual | winter record
dentalis Lawrence for St. Louis
8. Pied-billed Podilymbus podiceps Statewide Statewide, water, sloughs, C summes
grebe podiceps Linnaeus more common  flooded fields resident
in south
Order: Pelecaniformes (Pelicans and Aliies)
9. Doublecrested Phalacrocorax auritus  Southwest Southeast water E several recent
cormorant uuritus Lesson sightings, no
recent breed-
. ing records
10. Anhinga Anhinga anhings *Unknown *Southeast hardwood E post-scason
leucogaster Vieillot swamps wanderer. sum-
mer resident
Order: Ciconiiformes (Herons and Allies)
11. Great blue Ardea herodias wardi  Statewide Statewide floodcd fields, C recent decline
heron Ridgeway sandbars, older in Midwest,
stand timber, permanent
. _ chutes, sloughs resident
12, Green heron Butorides virescens Statewide Statewide older stand C wmmer
virescens Linnaeus timber resident
13, Little blue Florida caerules Restricted to  Restricted to  flooded fields, R ummes res-
heron caerulea Linnseus Mississippi Mississippi roadside dent, post-
River River ditches Dbreeding
- wanderer
14, Cattle egret Bubulcus ibis ibis Scattered Scattered ficlds uc recent range
Linnacus extension, sum-
mer resident
15, Great egret Casmerodius clbus Statewide Statewide fields, older oy S eIer resie
egretta Gmelin stand timber, devi, post-
side channels breeuang
visitant
16. Snowy egret Egreiia thula thuis - - ficlds, side [} of summes
Moliua channels visitant
17. Blackcrowned Nycticorax aycticorax Statewide Statewide older stand R summcer
mght heron hoactli Gmelin timber resident
18. Yellow<rowned Nyctanassa violaces  Southwest Southeast older stand C summer
night heron wolacea Linnseus :_ml\:er flooded resident
telds
19. Leastbittem  /xobrychus exdis *Scattered *Scattered masshes, grass  UC ummer resi-
exilis (Gmelin) near water dent, marpnal

if present here

! American Omithologist's Unson (1957),
2Graber, Graber and Kirk (1972,
3R obbins, Bruun and Zim (1566),
°Sp¢den expected.
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Common Namec Scientfic Namne Distribution Distiibution Habitat Abundance Comnments
20. American Hotaurus lentiginosus  *Statewide *Statewide marshes, grass  UC SUMMCY resis
bittern (Rackett) necar water dent, margin-
al if present
hcre
21. Wood ibis ot My cteria americana - - - - - R two records
wood stork Linnacus from American
Bottoms
22. Glossy ibis Plegadis falcinellus -—— -—- - - Accidental  one collected
Linnacus Madison Co.,
1l. in 1880
23. Roseate Ajuig gjafa Linnaeus -—- - - - Accidental one collected
spoonbul Miss. R. Bot-
toms near
St. Louis
Order: Anscriformes {Waicrfowl)
24. Canadagoose  Branta canadensis Statewide Statewide sandbars, c winter resident
Linnaeus in winter in winter doughs at refuges
25. Mailard Anas platyrhynchos  Statewide Statewide side channcls, C winter resident
platyrhynchos in winter in winter soughs,
Linnacus sandbars
26. Bluc-winged Anas discors discors  Statewide Statewide flooded fields C URCOMINY A SUM-
teal Linnacus mer resident
27.. American Anas gmericana Statewide Statewide Nooded fields € tranzient
wigeon Gmelin
28. Northem Anas clypeata Statewide Statewids flooded fields UC transicnt
shoveler Linnaeus . :
29. Bl ck duck Anas rubripes Statewide Statewide rivers uc winter
Brewster resident
30. Wood duck Aix sponsa Linnaeus  Statewide Statewide sloughs, C summer -
flovded woods resident
31. Lesser scaup Aythva affinis Eyton  Statewide Statewide gde ‘c:annels. uc transicnt
oughs
32. Common Bucephala clangula Statewide Statewide rivers uc winter
goldeneye Linnacus resident
33. Hooded Lophodytes cucuilatus *Statewide *Statewide mature forest R summer
merganses (L)) with water resident
34. Common Mergus merganser Statewide Statewide rivers uc winter
merganser Linnaeus pesider.i
Order: Falconiformes (Vultures, Hawks and Falcons)
35. Turkey vuiture Cathartes aura scpten- Statewide Statewide most habitats C summer resident,
trionalis Linnaeus uncommon win-
ter resident
36. Black vulture  Coregyps arratus South Southeast most habitats R summer
(Bechstein) resident
37. Mississippt kite [cting misisippiensis  Restricted to  Restricted to  older stand R increasing in
(Wilson) Miss. R. & Miss. R. timber fecent years
some flood-
plains
38. Cooper's hawk Accipeter cooperié Statewide Statewide deciduous for- E pesmancnt
(Bonapaste) est cdge resident
39. Red-tailed Butea @amaccensis Statewide Statewide ficlds, edgeof C pesmanuent
hawk (Lastern) horealis Gmelin older stand resident
timber
40. Hadan’shawk  Butco jamaicensis Appemrstobe *Unknown (ields R winter
harlanu Audubon testricted to visitant
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41. Red-shouldered Buteo lincatus lineatus Statewide Statewide bottomland ElL summer resi-
hawk Gmelin forests with R-Mo. dent rage in
. clearings vinter
42, Broad-winged Buteo platypterus Statewide Statewide forests uc summer
hawk platypterus Vieillot resident
43. Rough-legged  Buteo lagopus Statewide Statewide fields R winter
hawk Pontoppidan visitant
44. Marsh hawk Circus cyaneus * Statewide Statewide fields near R winter
Linnaeus watey ressdent
45. Osprey Pandion haliaetus Scattered Scattered along riversand E summer
carolinensis (Gmelin) waterways resident
46. Bald cagle Holiaeetus Restricted to  Restricted to  sandbars, older E winter resi-
leucocephalus Mississippi R.  Mississippi R, stand timber, dent, Cin
Linnaeug in winter in winter flooded fields project area
47. Goldeneagle  Aquila chrysaetos Unknown Unknrown overs rivers ucC winter
Linnaeus (Apparently not as restricted to resident
the river as the bald eagle)
48, Peregri Falco inus *Scattesed *Scattered cliffs E
falcon anatum Bonaparte :
49. Sparrow hawk Falco sporverius Statewide Statewide oidandculti- C permanent
sparverius Linnaeus vated fields resident
Order: Galliformes (Gallinaceous Birds) . .
$0. Bobwhite Colinus virginionus Statewide Statewide old and culti- UC permanent
virginianus Linnacus vated fields resident
$1. Turkey Meleagris ‘rlbm Scattered *Scatered deciduous uc
i s Vieiliot :
Ordex: Gruiformes (Cranes and Allies)
$2. Kingrail Rallus elegans elegans  *Statewide *Statewide marshy habitat UC summer resi-
Audubon T~ > dent, marginal
53. Virginia nail Rallus limicola *Statewide *Statewide marthy haditat  UC summer resi-
limicola Vieillot dent, marginal
5S4, Son Porzana caroline Statewide Statewids flooded fields R transient
Linnseus
§S. American coot Fulica americane Statewide Statewide flooded fields C transient, un-
americona Gmelin and woods, common sum-
sioughs mer resident
56. Common Gallinula chioropus ~ Scattered *Scattered marshy sreas  UC Jocally
gallinule cachinnans Bangs common
Order: Charadriiformes (Shorebirds, Gulls and Terns)
$7. Killdeer Charadrius vociferus  Statewide Statewide cultivatedand C summer
vociferus Linnseus barren (ieids tesident
§8. Spotted Actitis macularis Statewide Statewide sandandmud C summer
sandpiper Linnaeus flats resident
59. Dunlin Calidris alpine Statewide Statewide sandand mud C transient
Linnaeus flats
€~ Pectoral Calidris menalotos Statewide Statewide sandandmud UC transient
sandpiper Vieillot flats
61. Buff-breasted  Tryngires subruficollis Statewide Statewide and and mud UC uansient
<andpiper Vieillot flats
62. American gob  Pluvialis dominice Statewide Statewide sanJandmud C twansient
den plover Muller flats
63. American Philohels minor *Statewide *Statewide fields, wet uc summer
woodcock (Gmelin) woodlands resident
64. Upland Bartremis amervicana  *Scattered *Scattered fields Lc summer
sandpiper {Bechstein) reudent
6S. Grester Trings melonoleucus  Ststewide Statewide cultivated and  UC vanuent
Gmelin barren ficlds

yellowiegs
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66. Herring gull Larus argentatus Statewide Statewide rivers, sloughs, UC wintes
Pontoppidan sandbars, side resident
channels
67. Ring-bdled Larus delawarensis Statewide Statewide river, sloughs, C winter
gull Qud sandbars, side resident
channels
68. Common term  Sterna heundo Statewide Statewide rivers uc tensient
Linnaeus
69. Interior Sterna albifrons Mississippi &  Missouri & sandbars R summer
Least temn athalassos Busleigh Ohio Rivers Mississippi resident
& Lowery Rivers
70. Black tern Chlidonias niger Statewide Statewide rivers, sloughs, UC transient, for-
Linnacus sandbars metly bred
in small num-
bers aear St.
Louis
Order: Columbiformes (Pigeons and Doves)
71. Rock dove Columba livia Gmelin  Statewide Statewide fields near ¢ permanent
farms resident
72., Mouming dove Zenaida macroura Statewide Statewide sloughs, woods, C permanent
crolinensis Linnacus fields, secon- resident
dary succession
Order: Cuculiformes (Cuckoos) .
73. VYellow-billed  Coccyzusamericanus Statewide Statewide edge of forests C mmmer
cuckoo americanus Linnaeus resident
Order: Strigiformes (Owls)
74, Screech owl Otus asio asio Statewide Statewide youngerstand C permanent
Linnaeus R timber resident
75. Great horned  Bubo vvginianus Statewide Statewide mature forest UC permanent
owi virginianus (Gmelin) tesident
76. Barred owi Strix varia varia Statewide Statewide younger and C permanent
Barton older stand resident
77. Short-eared Asio flummeus flam-  Scattered Scattered old field R winter
owl meus (Pontoppidan) resident
Order: Caprimuigiformes (Loatsucxers)
78, Common night- Chordeiles minor *Statewide *Statewide known torest C summer
wk minor (Forster) on roofs, de resident
veloped land
Order: Apodiformes (Swifts and Hummingb‘uds)
719. Chimney swift Chaetura pelagica *Statewide *Statewide breeds in chim- UC summer resi-
Linnaeus neys, developed dent, locally
. land common
80. Ruby-throated Archilochus colubris  *Statewide. *Statewide bottomland  UC summer
hummingbizd  (Linnaeus) forest resident
Otder: Coracuformes (Kingfishets)
81. Belted king- Meguceryle alcyon Statewide Statewide side channels, UC summer
fisher alcyon Linnacus sdoughs resident
Order: Picifnrmes (Woodpeckers)
82, Yellow-shafted Colaptesauratus Statewide Statewide younger and C permanent
flicker luteus Bungs older stands, resident
es of old
fields
83. Pileated Dryocopus pileatus Statewide Statewide older stand uc permanent
woodpecker pileatus Linnaeus resident
84, Red-bellied Centurus carolinus Statewide Statewide older stand, C permanent
woodpecker zebra Boddaert younget stand, resident

secondary
succession
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Illinois Missouri
Common Name Scientific Name Distribution Distribution Habitat Abundance Comiments
85. Red-headed Melancrpes erythro-  Statewide Statewide bottomland C summer reg-
woodpccker cephalus erythro. forests, prefer- dent only
. cephalus Linnseus ably oak-hickory
86. Yellow-bellied Sphyrapicus werius Scattered Scattered older stand R winter
sapsucker warius (Linnaeus) resident
87. Downy Dendrocopus Statewide Statewide older and permanent
woodpecker pubescens medianus younger stands, resident
Swainson secondary
succession
88, Hairy Dendrocopos villosus  *Statewide *Statewide deciduous C permanent
woodpecker villosus (L)-No.; D, v, forest resident
auduboni (Swainson)-
So.
Order: Passeriformes (Perching Birds)
89. Eastem Tyrannus tyrannus Statewide Statewide old and cultie C summer
kingbird Linnaeus vated fields resident
90. Greatcrested  Myiarchus crinitus Statewide Statewide variety of C summey
flycatcher boreus Bangs habitats resident
91. Eastern phoebe Sayornis phoebe Statewide Statewide woodlands near C summer
Latham water resident
92. Eastern wood Contopus virens Statewide Statewide woodlands near C summer
pewee Linnaeus water resident
93. Acudian Empidonax virescens *Statewide *Statewide bottomland uc summes
flycatcher (Vieillot) : forest resident
94. Trill's Emrldomx raillit *Statewids *Statewide bottomiand uc summer
flycatcher traitlii (Audubon) resident
95. Homed lagk Eremophila alpestris  Statewide Statewide oldandcultic C permanent
praticola Henshaw : vated fields resident
96. Tree swallow  Iridoprocne bicolor  Statewide Statewide bottomiand uc summer
Vieillot resident
97. Bank swallow Riparia riparia riparia  Statewids Statewide bottomiand, suU summer
Linnaeus exposed banks resident
98. Rough-winged Stelgidopteryx rufi-  Statewide Statewide bottomlands C summer
swallow collis servipennis resident
Audubon
99, Bamswallow  Hirundo rustics Statewide Statewide overwater, C summer
erythrogaster fields, nests on resident
Boddsert man-made
structures
100. CLff swallow  Petrochelidon Statewide Statewide exposed banks SU summes
pyrrhonota Vieillot resident
101. Purple martin  Progne subis subis Scattered Scattered natunl cavities UC summer
Linnaeus resident
102. Blue jay Cyanocitta cristata Statewide Statewide younger and C permanent
cristata Linnseus-So.; older stands, resident
C. ¢. bromia secondary suce
Oberholser-No, cestion, young
hars
103. Common crow Corvus brachyrhyn-  Statewide " Statewide oldersunds, C permanent
chos brachyrhynchos sanddars tesident
Brehem
104. Fish crow Corvus ossifragus Restricted to Miss. R, as far  sandbars R permanent
Wilson Mussissippi R, north as St resident
Lovuis
105. Carolina Parus carolinensis South South older and C permanent
chickadee extimus Todd & younger stands, resident
Sutton secondary suc-
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Common Name Scicntific Name Distnibution Distribution Habitat Abundance Comments
106. Black<apped  Porus atncapillus North North older snd C permanent
chickadee arricapilius Linnaeus younger stands, resident,
secondary locally
succession common
107. Tulted Parus bicolor Statewide Statewide older and C permanent
titmouse Linnaeus younger stands, resident
secondary
siccession
108, White-breasted  Sitta carolinensis Statewide Statewide younger stand UC permanent
nuthatch cookei Oberholser resident
109. Brown creeper Certhig familiaris Restricted to  Restricted to  younger stand, R appears to be
Linnaeus Miss, R.-? Miss. R.2, secondary suc- permanent
southeast cession, bot- resident
tomland
110. House wren Troglodytes aedon *Statewide *Statewide in proximity C summer
baldwini Oberholser to man resident
111. Casolina wren  Thryothorus ludovi-  Statewide Statewide secondary C permanent
clanus ludovicianus succession resident
Latham
112. Bewick’s wren  Thryomanes dewickii  Statewide Statewide around homes, R summer
dewickii (Audubon) secondary resident
succession
113. Short-billed Cistothorus platensis  *Scattered *Scattered marshy areas, UC summer
marsh wren stellanis (Naumann) fields resident
114. Long-billed Telmatodytes palustris *Scattered *Scattered marshy areas, UC summer
marsh wren dissaepus (Bangs) fields resident (?)
115. Mockingbird  Afimug polyglontis - Statewide Statewide edge C permanent
polygiortis Linnaeus resident
116. Cacbird Dumatellz corolinen-  *Statewide *Statewide secondary suc- C summer
5s (Linnaeus) cession, younger resident
stand
117. Brown Taxostoma rufum Statewide Statewide younger stand, C summer
thrasher rufum Linnaeus secondary resident
succession
118. Robin Turdus migratorius *Statewide *Statewide forest,grassy C permanent
migratonius (L)-No.; areas (dry) resident
T. m. achrusterus-
8o, (Batchelder)
119, Wood thrush  Hylocichla *Statewide *Statewide bottomland, de- C summer
mustelina (Gmelin) ciduous forest resident
120, Eastemn Sialia sialis sialis Statewide Statewide older and Cc permanent
bluebird Linnaeus younger stands, resident
secondary sucs
cession, old
fields
121, Blue-gray gnat- Polioptila caerulea Statewide Statewide oider stand uc summer
catchet caerulea Linnaeus resident
122, Golden- Regulus satrapa Statewide Statewide younger stand, C winter
crowned Lichtenstein secondary resident
kinglet succession
123. Ruby-crowned Regulus calendula Statewide Statewide younger stand, C winter
kinglet Linnaeus secondary resident
succession
124. Loggethead Lanius fudovicianus  Ststewide Statewide fields R permanent
shnke migrans Paimer resident
125. Starling Sturnus vulgaris Statewide Statewide cultivated C permanent
Linnaeus fields, older tesident
stand
126. White-cyed Vireo griseus novebor- *Slatewide *Statewide shrubby areas, C summer
vireo ancensis (Gmelin) forest edge rendent
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LIST OF BIRDS IN THE PROJECT AREA

inois Missourni
lﬂ Common Name Scientific Name Distribution Distribution Habitat Abundance Comments
- 127. Yellow- Vireo flavifrons *Statewide *Statewide bottomland uc summer
throated virca  Vicillot forest resident
128. Red-eyed viteo Vireo olivaceus (L) *Statewide *Statewide deciduous C summer
forest tesident
129. Wasbling vireo  Vireo gilvus gibvus *Statewide *Statewide mature forest, UC summer
(Vieillot) rivetbanks resident
130. Prothonotary  Profonotaria citrea Statewide Statewide woods neasg uc summes
warbler Boddaert water resident
, 131. Swainson’s Limnothylipis *South *Southeast canebrakes R summer
watbler swainsomii (Audubon) with mature resident
forest
132. Blue-winged Vermivors pinug (L)  *Statewide *Statewide woodland, uc summer
warbier Gelds resident
133. Paruls warbler Parula americana (L) *Statewide *Statewide bottomland uc summer
forest resident
134. Yellow wasbler Dendroica petechia  *Statewide *Statewide bottomiand C sumroer
aestive (Gmelin) forest resident
135. Yellowrumped Dendroica coronata  Statewide Statewide younger stand C winter
warbler Linnacus resident
136. Cerulean Dendroics cerules *Statewide *Statewide bottomland uc summer
warbier (Wilson) forest resident
137. Yellow- Dendroice dominics  *Statewide *Statewide bottomiand C summer
throated sibilors Ridgeway forest, expeci- resident
warbler : ally sycamores
138. Louisiams Selurus motecille *Statewide *Statewide gdough woods C summer
waterthrush  (Vieillot) resident
139. Yellowthroat  Geothlypis triches Statewide Statewide woods neas uc summer
brachidoctylus water resideat
\ Swainson-No.; G. &
trichas Linnaeus-So.
140. Kentucky Oporornis formosus ~ *Statewide *Statewide deciduous uc summer
' warbler (Wilson) woods resident
‘ - 141, Yellow- Icteria virens virens  *Statewide *Statewide edge,brushy C summer resi-
| breastedchat (L) aress dent, marginal
: 142, Houded Wilsonia citrire *Statewide *Statewide deciduous uc summer
b warbler (Boddaert) woods resident
w 143. Amcrican Setophaga ruticilla *Statewide *Statewide younger stand, C summer
4 redstart ruticille (L) secondary sc- resident
1 cession, YOURg
bas
& 144, House sparrow Passer domesticus Statewide Statewide cultivated C permanent
domesticut Linnseus fields resident
E 14S. Eastern Sturnella mogne Statewide Statewide oldandcultr C permanent
b meadowlark argutula Bangs vated fields resident
: 146. Western Sturnella neglecta - -—— old and culti- Casual winter
[ meadowlark Bangs vated fields wisitant
. 147. Red-winged Agelaius phoeniceus  Statewide Statewide old and culti- C permanent resi-
blackbird phoeniceus Linnacus vated fields dent in So.
148. Baitimore Icterus galbula gnibula Statewide Statewide oider stand c summer
- oriole Linnaeus resident
) - 149, Orchard leterus spurius Statewide Statewide orchards, uc summer
oriole Linnaeus younger stands reudent
150. Rusty Euphagus carolinus Statewide Statewide younger stand, C ansaient, wan-
blackbird (Muller) secondary suc- ter resident
cessson, old & in So,
cultivated fields
151. Common Quisealus quiscula Statewide Statewide older stand, C permanent
prackle versicolor Vieillot old and culti- resident

fields
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LIST OF BIRDS IN THE PROJECT AREA
Hbnows Missoun
Common Name Scientific Name Distnbution Distnibution Habitat Abundance Comments
152. Brown-headed Mulothrusater ater Statewide Statewide cultivated C permanent
cowbud Boddaert ficlds near resident
farms
153. Scarlet tanager Piranga olivacea Statewide Statewide mature forests UC summer
Gmelin resident
154, Summer Pranga rubra rubra *Statcwide *Statewide deciduous C summer
tanager (L) woods resident
155. Cardinal Cardinglis cardinalis  Statewide Statewide older & young- C permanent
cardinalis Linnaeus er stands, old resident
fields, young
sandbars, sec-
ondary succes
sion
156. Indigo bunting Passerina cyanea Statewide Statewide older stand, (o summer
Linnaeus edge, secondary resident
succession
157. Dickcissel Spiza americana *Statewide *Statewide disturbed areas, C summer
(Gmelin) fields, brush resident
158. American Spinus tristis tristis Statewide Statewide older & young- C permanent
goldfinch Linnaeus er stands, sec- resident
ondary succes
sion, young bars
159. Rufoussided  Pipilio erythroph- Statewide Statewide secondary C permanent resi-
towhee thalmus erythroph- succession dent, rare in
thalmus Linnaeus winter
160. Dark-eyed Junco hyemalis Statewide Statewide all habitats o winter
junco Linnaeus except water resident
161. Oregon junco  Junco hyemalis -——— - - secondary Casual regular in win-
oreganus Townsend succession ter but out
of range
162. savannah Passerculus Statewide in  Statewide in cultivated uc winter resi-
sparrow sandwichensis Gmelin migration migration ficlds dent in So.
163. Grasshopper  Ammodramus savan-  *Statewide *Statewide fields, brush uc summer
sparrow narum pratensis resident
(Vieillot)
164. Le Conte's Passerherbulus cauda- Statewide in Statewide in cultivated E winter resi-
SPAITOW cutus Latham migration migration fields dent in So.,
marginal win-
ter resident
165. Vesper Pooecetes gramineus  Statewide in  Statewide in  cultivated uc winter resi-
sparrow melin migration migration ficlds dent in So.
166. Tree sparrow Spizella arborea Statewide Statewide secondary uc winter
Wilson succession resident
167. Chipping Spizella passerina Statewide Statewide secondary suc- C summer
sparrow passerina Bechstein cession, young- resident
er stands
168. Field sparrow  Spizella pusilla pusilla  Statewide Statewide secondary suc- C permanent
Wilson cession, old & resident
cultivated fields
169. Whitectowned Zonotrichia Statewide Statewide cultivated uc winter
sparrow leucophyrs Forster fields, second- resident
ary succession
(edge)
170. White-throated Zonotrichia albicollis  Statewide Statewide secondary suc- C winter
sparrow Gmelin cession (edge), resident
younger stands
171. Fox spartow  Passerella iliaca iliaca  *South *Southeast brushy areas C winter
(Merrem) resident
172. Swamp spartow Melospiza georgiana  Statewide Statewide young bar uc winter
Latham resident
173, Song spartow  Melospiza melodia Statewide Statewide all habitats C permanent
euphonia Wotmore resident
174, Lapland . Calcarus lapponicus - - - -—— barren ficlds  Casual in winter

longspur

Linnacus
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1lhnois Missouti
Common Name Scientific Name Dugibution Distribution Habitat Abundarce Commenis
Family: Didelphidac (Opossums)
1. Opossum Didelphis marsupualis  Statewide Siatewide woods, fields, C
Linnacus young bas
Family: Soricidac (Shrews)
2.  Southeastern  Sorex longirostris *Extreme Barry Co. woods, old R appears 10 be
shrew Bachman south, Coles & ficld fare in project
Fayette Co, area
3. Short-uiled Blanina brevicauda Statewide *Statewide earty secondary C appears (0 be
shrew (Say) succession, rare \n project
woods, oid ares
ficlds, grasslands
4.  Least shrew CQryptotis parva (Say) °Statewide *Statewide early secondary UC appears to be
succession, rare in project
old fields area
Family: Talpidae (Mo'es)
S. Eastemmole Scalopusg;uuticus Statewide *Statewide woods, fields C
(Linnaeus)
Family: Vespertilionidae (Plainnose Bats)
6. Littdebrown  Myotis lucijugus *Statewide *Statewide cavesinwin- C
bat (Le Conte) ter, woods
in summer
7. Southeastern  Myotis austroriparius  *Union, Unknowa caves, mines, R possibly in
(Mississippi) {Rhoads) Alexander & woods, tunnels southeast
bat Hardin Co. Missouri
8. Gnay bat Myotis grisescens *Pike & Haurdin  *Southern limestone caves R-Il
Howell Co., probably  two-thirds E-Mo.
south half
9. Keen'sbat Myotis keenii *Statewide *Statewide cavesinwine  UC-IL
{Merriam) ter, unknown  R-Mo,
in summer
10. Indiana bat Myotis sodalis $Union, Hardin, *Statewide ex- cavesinwinr E
Miller & Allen La Salle, & Jo  cept north- ter, unknown
Daviess Co. west in summer, pos-
sibly woods
11.  Silver-haired Lasionycteris nocti-  *Statewide *Statewide woodlands (o most migrate
bat wagang (Le Conte) south in winter
12.  Eastemn Pipistrellus subflavus  *Statewide *Statewide cves, build- C usually near
pipistrelle (Cuvier) ings water
13, Bigbrown bat Epresicus fuscus *Statewide *Statewide caves, trees, C
(Beauvois) buildings
14, Red bat Lasiurus borealis *Statewide *Statewide woodlands c known to car-
(Muller) ry rabies in Mo,
15. Hoarsy bat Lasiurus cinereus *Statewide *Statewide woodlands R migrates
(Beauvois)
16. Evening bat Nycticeius fiumeralis  *Statewide ex- *Statewide ex- woods, build- UC migrates south
{Rafinesque) cept northwest cept extreme n, ings in winter
17,  Eastern big- Plecosus rafinesquii *Union, Wabash *Southeast caves, crevices, R-ll.
cared bat (Le Conte) & Alexander Co, mines E-Mo.
18,  Western big- Plecotus townsendi Unknown *Southwest caves, mines, E
cared bat Cooper buildings
!Burt and Grossenheider (1964),

2Hol’fmeism and Mohs (1957).
3Scmvlm and Schwartz (1959).
“Terrel (1972).

sVetlnl communication on 13 July 1973, with W, D, Klimstzs, Cooperative Wildlife Research Laboratory, Southern

lllinois.Unlveui(y. Carbondale.
Species expected.
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Wnois Missouri
Common Name Scientific Name Distabution Distnbution Habitat Abundance Comments
Family: Leporidae (Rabbits and Hares)
19. Eastem Svivilagus floridenus  Statewide Statewide woods,culy C
cottontail (Alen) sccondary suc-
cession, fields
20. Swamp mbbit Sylilogus dquancus  Southern one-  Mississippi R, brushy wet UC-IL may be
Bachman thisd, up the fowlands & lowlands R-Mo. locally
Miss, R. & south along water common
Wabash R,
Family: Sciuridae (Squiirels)
21. Eastemn Tumias striatus *siatewide *Statewide unpastured, hil- C
chipmunk (Linnaeus) ly woodlands,
edges
22,  Woodchuck Marmota monux Staicwvige *Statewide gassy areasin  C hibemates
(Linnaeus) summer, woods
or brushy areas
in winter
23. Castemgray  Sciurus caroiincasis  Statewide Statewide brushy woods, C
squirrel Gmelin bottomlands
24.  Eastem fox Sciurus niger Statewide Statewide open woods C
squirrel Linnacus
Family: Geomyidae (Gophers)
25. Plains pocket  Geomys bursarius *Area between *Statewide open grassy C fossorial
gopher (Shaw) Il & Kankakce except ex- areas, fields,
R. & south to  treme south levees
) ] Kaskaskia R,
Family: Castoridae (Besver) .
26. Beaver Castor canadensis Statewide Statewide sand & mud uc may be local-
Kuhl flats, along ly abundant
rivers, streams,
& marshes
Family: Cricetidae (New World Mice)
27.  Ricerat Oryzomys palustris *Southem *Extreme wet grassy areas, R-l. focally
(Harlzn) third southwest dense cover UC-Mo, abundant
28, Deer mouse Peromyscus manicu-  Statewide Statewide early secondary C
latus (Wagner) succession,
fields
29. White-footed  Peromyscus lewcopus  Statewide Statewide woods, sand (o4 very abun
mouse (Rafinesque) bars, fields dant in pro-
ject area
30. Cotton mouse Peromyscus gossypinus *Extreme south *Southeast brushy swamps, E-ll,
(Le Conte) river bottoms ~ UC-Mo,
JiI.  Golden mouse Peromyscus nuttalli  *Extreme south *Southeast thickets, woods R-Il.
(Harian) UC-Mo.
32. Hispid cotton  Sigmodon hispidus Unknown *South half early secondary UC population
(£ 13 Say & Qrd succession, Nuctuates
fields widely
33. Prairie voie Microtus ochrogaster  Statewide Statewrde carly secondary C
(Wagner) succession,
ficlds, levees
34. Pinevole Pitymys pinetarum *Statewide Statewide woods, gragsy UC fossorial
(Le Conte) ficids, loose
soils preferred
35.  Muskrat Ondarra zibethicus Statewide Statewide slow-moving C semi-aquatic
(Linnaeus) water with
vegetation pre-
scnt
36, Southem bog Synzpromy: cooperi *Presumcd *Presumed moist dense uc
lemming Bay statewide statewide prass or

Jamp wonds
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1lhinois Missoun .
Commoa Name Scieatific Name Distribution Distribution Habitat Abundance Comments
Family: Mundae (Old World HMice)
37. Norway rat Rattus norvegicus *Statewide *Statewide arcasncarhu- €
(Berkenhout) man habitation,
often ficlds
in summer
38. House mouse  Mus musculus Statewids Statewide woods, early C
(Linnaeus) secondasy suc-
cession, sand
bars, buildings
Family: Zapodidae
39. Meadow jump- Zapus hudsonius Statewide *Statewide fields, moist R
ng mouse (Zymmermann) grassy areas,
edges
Family: Canidae (Dogs)
40. Domestic dog  Canis familiaris Statewide *Statewide most habitats - - - free-ranging
Linnaeus or feral
41. Coyote Canis Latrans Say *Statewide Statewide brush, forest uc
edge, farmland
42. Red fox Vuipes vulpes Statewide Statewide edge, semi- C
(Linnaeus) open woods
43. Gray fox Urocyon cinereoar- Statewide Statewide woods,brush  C
genteus (Schreber)
Family: Ussidae (Bears)
44.  Black beaz Ursus americanus Undetermined *Extreme south wooded CasuabIL
Pallas swamps E-Mo,
Family: Procyonidae (Raccoons)
45. Raccoon Procyon lotor Statewide Statewide wooded areas, C
(Linnaeus) often near
water
Family: Mustelidae (Weascls)
46. Long-tailed Mustela frengta Statewide *Statewide brushy or UC-IL
wesse| Lichtenstein shrubby areas, R-Mo,
woods
47. Mink Mustela vison Statewide Statewide arcasaround  C-IL
Schreber permanent UC-Mo.
water
48. Eastern spotted Spilogale putonius Unknown *Statewide open grasslands, C
skunk (Linnaeus) brushy areas,
fields
49. Striped skunk  Mephitis mephitis Statewide Statewide most habitats, C
{Scheeber) near a water
source
$0. River otter Lutra canadensis Presumed Presumed permancnt R-fl. probably re-
(Schreber) statewide cx-  statewide water areas E-Mo. stricted to
cept northeast bordered by major water-
woods ways
Family: Felidae (Cats)
51, Bobcat Lynx rufus (Schreber) Southern South & rocky wooded E-ll. ptobably
. southeast arcas, bottom-  --Mo. along all ma.
lands JOI Waterways
$2.  Housecat Felis catus Linnaeus  *Statewide *Statewide most habitats - - ~ fn;-nngmg
ot feral
Family: Cevidae (Deer)
53.  White-taded Oducoileus votiniana  Statewide Statewide woods & for+ C

decr {Zimmermann)

est cdge,
ficlds




APPENDIX B
Annotated Checklist of Amphibians, Reptiles, Bi:rdlds and Mammals
Occurring or Expected to Occur in the Floodplains of the
Mississippi River from Alton, Illinois, to Hannibal, Missouri,
ana of the Illinois River from Grafton to Beardstown, Illinois
(Reproduced from Terpening et al. 1975)
wne mammals, birds, amphibians, and reptiles in this
checkli.. are those species known or expected to occur in the
unprote~ted floodplain of the Illincis River between Grafton
and Beardstown, Illinois, and the Mississippi River between
Alton, Illinois, and Hannibal, Missouri. 1Includ:d are those
species that have been observed in field work, rported in
the literature and unpublished research, and reported by knowl-
edgeable individuals. Those animal species undocumented but
expected are included cue ;o the proximity of their known
range aid to the knowledge that their habitat requirements
are satisfied in the unprotected floodplain.

Distribution of the animals applies to the states in
general and not to the unprotected floodplain alone and was
taken from the sources cited. Abundance of mammal:c, amphibians,
and reptiles refers to Illinois and Missouri as a whole; in
the case of birds, abundance refers only to the stuuy area.

Those birds of. rare or endangered status are noted in the

comments column. Five categories were used to indicate
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abundance: common (C), uncommon (UC), rare (R), endangered
(E), and status unknown (SU). Two additional terms, casual
and accidental, were used to describe the status of certain
bird species. The term "common" as used here means that with-
in the described range and in the correct habitat one would
frequently encounter the species. “Uncommon" as used here
means that the species would infrequently be encountered with-
in its range and habitat. The terms "rare," "endangered,"

and "status unknown" were previously defined in Section B.
"Casual" as used here refers to those species outside their
normal range, but not so far away as to never occur in the
study area. "Accidental" refers to a species whose occurrence
is so removed from its normal range that its appearance can
not be taken as a range extension, but as a result of some
chance factor such as a storm. Categories of abundance were
determined from the sources cited, from the Illinois and
Missouri lists of rare and endangered animals, and from the
species accounts of the Mark Twain National Wildlife Refuge,
Residential status of the birds was indicated by four descrip-
tions: permanent resident (PR), summer resident (SR), winter

resident (WR), and transient (T).

Basic herpetological nomenclature follows Schmidt (1953),

with accepted revision listed by Smith (1961) for Illinois and
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for most species in Missouri. Anderson (1965) is the basis
for Missouri species not present in Illinois.
All winter residents and breeding birds are included.

When more than one subspecies occurs in the study area, all

are listed after the species name. Species considered migrants,

casuals, or accidentals are listed on;y if recorded during our
field work or cited as occurring in the unprotected flood-
plain. Nomenclature follows the American Ornithologists Union
Check-List of North American Birds (1957) and the 32nd Supple-
ment (1973).

Mammal families follow the system of classification of
Hall and Kelson (1959). Common names are taken from Hall and
Kelson.

Appreciation is expressed to Mrs. Virginia A. Terpening

for permission to use this table.
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APPENDIX C

Species Checklist of Amphibians, Reptiles, Birds and Mammals
Pa Occurring or Expected to Occur in the Floodplain of the
. Illinois Waterway from the Junction of the Calumet-sag
Channel and the Chicago Sanitary and Ship Canal to the
LaGrange Lock and Dam (from COE 1974a)

Amphibians and Reptiles

Order Caudata

* Ambystoma texanum - small-mouthed salamander
Ambystoma tigrinum tigrinum - eastern tiger salamander
Notophthalmus viridescens louisianensis -~ central newt
Necturus maculosus maculosus - mud puppy
Siren intermedia nettingi - western lesser siren

[t e R N-Ne

Order Salientia
" Bufo americanus americanus - american toad
Bufo woodhousei fowleri ~ Fowler's toad
Acris crepitans blanchardi - Blanchard's cricket frog
Pseudacris triseriata triseriata - =estern chorus frog
Pseudacris streckeri illinoensis - Illinois chorus frog
Hyla crucifer crucifer -~ northern spring peeper
Hyla versicolor versicolor - eastern gray treefrog
Rana catesbeiana - bullfrog
Rana clamitans melanota - green frog
Rana pipiens pipiens - northern leopard frog
Rana pipiens x sphenocephala -~ intergrade between northern and
southern leopard frog

o000 0OROOOO0O

Order Testudines

Chelydra serpentina serpentina - common snapping turtle

Macroclemys temmincki - alligator smapping turtle

Sternothaerus odoratus - stinkpot

Kinosternon flavescens spooneri - Illinois mud turtle

Kinosternon subrubrum subrubrum x hippocrepis - intergrade of mud
turtle

Emydoidea blandingi - Blanding's turtle

Terrapene ornata ornata - ornate box turtle

Chrysemys picta marginata x belli - intergrade between midland and
western painted turtle

Pseudemys scripta elegans - red-eared turtle

Graptemys pseudogeographica - false map turtle

Graptemys geographica - map turtle
Trionyx muticus muticus - smooth softshell

Trionyx spinifer spinifer - eastern spiny softshell

T OO

)
aco

occacon
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Amphibians and Reptiles (Continued)

Order Squamata

ccaw

00O® AacOon00O00CS0 e

w

oocoacac (=N e}

nn

C = Common

Suborder Sauria

Ophisaurus attenuatus attenuatus - western slender grass lizard
Cnemidophorus sexlineatus sexlineatus - six-lined racerunner
Eumeces fasciatus - five-lined skink

Eumeces laticeps - broad-headed skink

Suborder Serpentes
Diadophis punctatus edwardsi - northern ringneck snake
Heterodon nasicus nasicus x gloydi - intergrade of plains hognose snake

Heterodon platyrhinos - eastern hognose snake

Opheodrys vernalis blanchardi - western smooth green snake

Coluber constrictor flaviventris - blue racer
Elaphe obsoleta obsoleta - black rat snake
Elaphe vulpina vulpina - western fox snake

Pituophis melanoleucus sayi - bullsnake
Lampropeltis calligaster calligaster - prairie kingsnake

Lampropeltis getulus holbrooki -~ speckled kingsnake

Lampropeltis triangulum triangulum x syspila - red milk snake inter-

grade with eastern milk snake
Thamnophis sauritus proximus - westerm ribbon snake
Thamnophis radix radix - eastern plains garter snake

Thamnophis sirtalis sirtalis - eastern garter snake

Thamnophis sirtalis sirtalis x semifasciata - intergrade between
eastern and Chicago garter snake

Tropidoclonion lineatum lineatum - northern lined snake

Storeria dekayi wrightorum - midland brown snake

Storeria occipitomaculata occipitomaculata - northern red-bellied
snake

Natrix erythrogaster flavigaster - yellow-bellied water snake

Natrix grahami -~ Graham's water snake

Natrix rhombifera rhombifera - diamond-backed water snake

Natrix septemvittata - queen snake

Natrix sipedon sipedon - northern water snake

Natrix sipedon sipedon x pleuralis - intergrade between northern and
midland water snake

Agkistrodon contortrix Mokeson northern copperhead

Agkistrodon contortrix contortrix x Mokeson - intergrade between
northern and eastern copperhead

Sistrurus catenatus catenatus - eastern massasauga rattlesnake

Crotalus horridus horridus ~ timber rattlesnake

U = Uncommon
R = Rare

Source: Philip W. Smith. 1961. The Amphibians and Reptiles of
Illinois. 1Il1ll. Nat. Hist. Surv. 28:1, Urbana, I1l.
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Birds

Seasonal status and abundance are indicated as follows:

PR -~ permauent resident a - abundant

SR - summer resident ¢ - common

WV - winter visitor u - uncommon

SV - summer visitor T - rare

TV - transient visitor %* - endangered
Class AVES

Order GAVIIFORMES

Family GAVIIDAE -~ loons :
Gavia jomer Conmon Loon TV-u

Gavia stellata Red-throated Loon 7TV-u

Order PODICIPEDIFORMES

Family PODICIPEDIDAE - grebes

Podiceps grisegena Red-necked Grebe TV-r
Podiceps auritus Horned Grebe TV-u
Podiceps caspicus Eared Grebe TV-r
Podilymbus podiceps ’ Pied-bileld Grebe SR-c

Order PELECANIFORMES

Family PELECANIDAE - pelicans

Pelecanus erythrorhynchos White Pelican TV-r
Family PHALACROCORACIDAE - cormorants
Phalacrocorax auritus Double-crested Cormorant TV-r

Order CICONIIFORMES

Family ARDEIDAE -~ herons and bitterns

Ardea herodias Great Blue Heron SR-c¢
Butorides virescens Green Heron SR-c

Florida caeru.ea Little Blue Heron SR~-u
Bubulcus ibis Cattle Egret SR-u

Casmeroblius albus Great Egret SR-c

Leucophoyx thula Snowy Egret SV-r

Nycticorax nycticorax Black-crowned Night Heron SR-¢
Nyctanassa violacea Yellow-crowned Night Heron SR-r
Ixobrychus exilis Least Bittern SR-u

Botaurus lentiginosus American Bittern SR-u

#tModified £ir.i2 Robbins, 1966; Peterson, 1967; Smith, 1972; U.S. Fish
and Wildlifc Service, 1967,




Birds (Continued)

Order ANSERIFORMES

Pamily ANATIDAE - swans, geese, ducks

0l~r colurbianus
Branta canadensis
Anser albitrons
Chen H;perborgﬁ
Anas platvrhynchos
Anas rubripes
Anas acuta

Anas strepera
Anas carolineasis
Anas discers
Mareca americana
Spatula clypeata
Aix sucnsa

Avthya anericana
Aythva collaris
Aythya valisineria
Aythya marila
Aythya affinis
Bucephala clangula
Bucephala albeola
Clangula hvemalis
Melanitta deglandi
Cxvura jamaicensis
Lophodytes cucullatus
Mergus merganser
Mergus serrator

Order FALCONIFORMES

Family CATUARIDAE - vultures
Cathartes aura

Family ACCIPITRIDAE - hawks, eagles
Accipiter gentilis
Accipiter striatus
Accipiter cooperii
Buteo jamaicensis
Buteo lineatus
Buteo platyperus
Buteo lagopus
Aquila chrysaetos
Haliaeetus leucocephalus
Cirus cyaneus
Pandion haliaetus
Falco peregrinus
Falco columbarius
Falco sparverius
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Whistling Swan TV-r
Canada Goose TV-¢
White-fronted Goose TV-r
Snow Goose TV-c

Mallard TV-a

Black Duck TV-e

Pintai{l TV-c

Gadwall TV-u
Green-winged Teal TV-u
Blue-winged Teal SR-¢
American Wigeon TV-c
Northern Shoveler TV-e
Wood Duck SR-c

Redhead TV-c

Ring-necked Duck TV-c¢
Canvasback TV-u

Greater Scaup WV-r
Lesser Scaup TV-a
Common Goldeneye WV-c
Bufflehead TV-u
Oldsquaw WV-r
White-winged Scoter WV-r
Ruddy Duck TV-c

Hooded Merganser TV-u
Common Merganser WV-¢
Red-breasted Merganser TV-c

Turkey Vulture SR~u

Goshawk WV-r
Sharp-shinned Hawk TV-u
Cooper's Hawk 1V-u
Red-tailed Hawk RR-c
Red-shouldered Hawk PR-u
Broad-winged Hawk TV-u
Rough~legged Hawk WV-c
Golden Eagle TV-r

*Bald Eagle WV-u

Marsh Hawk TV-c

Osprey TV-u
*Peregrine Falcon TV-r
Merlin TV-r

American Kestrel PR-c
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Order GALLIFORMES

Family PHASIANIDAE - quails, partridges, pheasants
Colinus virpinianus Bobwhite PR-c
Phasianus colchicus Ring-necked Pheasant PR-a

Ovder GRUIFORMES

Fawmily GRUIDAE - cranes

Grus canadensis

Family RALL1DAE - rails,
Rallus elegrans

Rallus limicola

Porzana carolina
Coturnicops noveboracensis
Gallinula chloropus

Fulica americana

Sardhill Crane TV-r

King Rail SR-u
Virginia Rail SR-u
Sora SR-c

Yellow Rail TV-r
Common Gallinule SR-u
American Coot TV-a

Order CHARADRIIFORMES

Family CHARADRIIDAE - plovers, turnstones, surfbirds

Charadrius semipalmatus
Charadrius melodus
Charadrius vociferus
Pluvialis dominica
Squatarola squatarola
Arenaria interpres

Family SCOLOPACLDAE - woodcock, sanipe

Philohela minor

Capella gallinago
Bartramia longicauda
Actitis macularia

Tringa solitaria
Catoptrophorus semipalmatus
Totanus melanoleucus
Totanus flavipes
Calidris canutus

Erolia melanotas

Erolia fuscicollis
Erolia bairdii

Erolia minutilla

Erolia alpina
Limnodromus griseus
Limnodromus scolopaceus
Micropalama himantopus
Freunetes pusillus
Ereunetes mauri
Trynpites subruficollis
Crocethia alba

Family JACANIDAE - jacanas
Recurvirostra americana
Family PHALAROPODIDAE ~ phalaropes
Stepanopus tricolor
Lobipes lobatus

Semipalmated Plover TV-u
Piping Plover TV-r
Killdeer SR=-c

American Golden Plover TV-u
Black~bellied Plover TV-u
Ruddy Turnstone TV-u

Averican Woodcock SR-u
Commnon Snipe TV-c

Upland Sandpiper SR-~-u
Spotted Sandpiper SR-e
Solitary Sandpiper TV-c
Willet TV-r

Greater Yellowlegs TV-¢
Lesser Yellowlegs 7TV-¢
Knot TV-r

Pectoral Sandpiper TV-e¢
White-rumped Sandpiper TV-r
Baird's Sandpiper TV-r
Least Sandpiper TV=-e¢
Dunlin TIV-u

Short-billed Dowitcher TV-u
Long-billed Dowitcher TV-r
Stilt Sandpiper TV-r
Semipalmated Sandpiper TV-c
Western Sandpiper TV~-u
Buff-breasted Sandpiper TV-¢
Sanderling TV-¢

American Avocet TV-r

Wilsons Phalarope TV-r
Northern Phalarope TV-r
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Family LARINAE - Gulls
Larus argentatus
larus gglauarensis
Larus atricilia
Larus pipixcan
Larus philadeiphia
Larus ninutus
Sterna forster)
Sterna hirundo
Sterna albitrons
lHydroprogne caspia
Chlidonias niger
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Herring Gull WV-a

Ring~billed Gull WV-c
Laughing Gull SV-r
Franklin's Gull TV-r
Bonapartes Gull TV-u
Little Gull 'TV-r
¥orster's Term TV-c
Common Tern TV-c
Least Tem SV-r
Casplan Tern TV-r
Black Term SR-u

Order COLUMBIFORMES

Family COLUMBIDAE - pigeons and doves
Columba livia
Coccysuz erythropthalmus

Order CUCULIFORMES

Rock Dave PR-a
Mourning Dove PR~

Family CUCULIDAE ~ cuckoos, anis and roadrunners

Coccyzus americanus
Coccyzus erythcopthalmus

Order STRIGIFORMES

Family TYTONIDAE - barn owls
Tyto alba

Family STRIGIDAE - owls
Otus asio
Budbo virginianus
Hyctea scandiaca
Strix varia
Asio otus
Asio flammeus
Aegolius acadicus

Family CAPRIMUIGIDAE - goatsuckers
Caprimulpgus carolinensis

Caprimulgus vociferus

Chorxdeiles minox
Fam?ly APODIDAE - swifts

Chaetura pelagica

Family TROCHILIDAE - hummingbirds
Archilochus colubris

Order APODIFORMES

Order CORACIIFORMES

Family ALCEDINIDAE - kingfishers
Megpaceryle alcyon

Order PICIFORMES

Family PICIDAE - woodpecckers
Colaptes auratus

Dryocopus plleatus

Yellow-bil.ed Cuckoo SR-c
Black-billed Cuckoo SR-c

Barn Owl PR-r

Sereech Owl PR~c
Great-horned Owl PR-c

Snowy Owl  WV-r ~
Barred Owl PR-c

. Long-eared Owl WV-u

Short-eared Owl WV-y
Saw=-vwhet Owl WV-r

Order CAPRIMULGIFORMES

Chuck-Wills-Widow SR-r

Whip-poor-will SR-c
Common NWighthawk SR-c

Chimney Swift SR-c

Ruby-throated Hummingbird SR-~c

Belted Kingfisher SR-c¢

Common Flicker SR-c
Pileated Woodpecker PR-u




Centurus carolinus
Melanerpes erythrocephalus
Sphyrapicus varius
Dendrocopos villosus
Dendrcocopoes pubescens
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Red-bellied Woodpecker PR-¢
Red-headed Woodpecker SR-¢
Yellow-bellied Sapsucker Tv-¢
Hairy Woodpecker PR-u

Downy Woodpecker PR-c¢

- Order PASSERIFORMES

Family TYRANNIDAE - tyrant flycatchers
Tyrannus tyrannus
Tyrannus verticalis
Myiarchus crinitus
Sayornis phoebe
Empidonax flaviventris
Empidonax virescens
Empidonax traillii
Empidonax minimus
Contopus virens
Nuttallornis borealis
Family ALAUDIDAE - larks
Eremophila alpestris
Family HIRUNDINIDAE -~ swallows
Iridoprocne bicolor
Riparia riparia
* Stelgidopteryx ruficollis
Hirundo rustica
Petrochelidon pyrrhonota
Progne subis
Family CORVIDAE - jays, magpies, and crows
Cyanocitta cristata
Corvus brachyrhynchos
Corvus ossifragus
Family PARIDAE - chickadees, titmice
Parus atricapillus
Parus carolinensis
Parus bicolor
Family SITTIDAE - nuthatches
Sitta carolinensis
Sitta canadensis
Pamily CERTHIIDAE - creepers
Certhia familiaris
Family TROGLODYTIDAE - wrens
Troglodytes aedon
Troglodytes troglodytes
Thryomanes bewickii
Thryothorus ludovicianus
- Telmatodytes palustris
) Cistothorus paltensis
Family MIMIDAE - mockingbirds and thrashers
Mimus polyglottos
Dumetella carolinensis
Toxostoma rufum
Family TURIDAE -~ thrushes, bluebirds
Turdus mipratorius

Hylocichla mustelina

Eastern Kingbird SR-c-

Western Kingbird SV-r

Great-crested Flycatcher SR-¢
Eastern Phoebe SR-c
Yellow-bellied Flycatcher TvV-y
Acadian Flycatcher SR-u
Willow Flycatcher SR-u

Least Flycatcher SR-u

Eastern Wood Pewee SR-c
Olive-sided Flycatcher TV-r

Horned Lark PR-c

Tree Swallow SR-¢
Bank Swallow SR-¢
Rough-winged Swallow SR-c
Barn Swallow SR-c
Cliff Swallow TV-u
Purple Martin SR-c

Blue Jay PKk-c
Common Crow PR-c
Fish Crow PR-r

Black-capped Chickadee PR-c
Carolina Chickadee PR-c
Tufted Titmouse PR-c

White-breasted Nufhatch PR-¢
Red-breasted Nuthatch TV-u

Brown Creeper TV-c¢

House Wren SR-c¢

VWinter Wren TV-u

Bewick's Wren SR-r

Carolina Wren PR-¢
Long-billed Marsh Wren SR-¢
Short-billed Marsh Wren SR-v

Mockingbird SR-u
Gray Catbird SR-c
Brown Thrasher SR=-¢

Amcrican Robin SR-a
Wood Thrush SR-¢




Hylocichla guttata
Hylocichla ustulata
Hylocichla minima
Hylocichla fuscescens
Sialia sialis

Famiiy SYLVI1DAE - gnatcatchers, kinglets
Poiioptila caerulea
Regulus satrapa
Regulus calendula

Family MOTACILLIDAE - pipits
Anthus spinoletta

Pamily BOMBYCILLIDAE - waxwings
Bomhycilla garrulus
Bombycilla cedrorum |

¥anily LANIIDAE - shrikes
Lanius excubitor
Lanius ludovicianus

raaily STURNIDAE
Siurnus vulgaris

Family VIREONIDAE - vireos
Vireo solitarius
‘Vireo griseus
Vireo bellii
Vireo flavifrons -
Vireo olivaceus
Vireo phiiladelphicus
Vireo gilvus

Family PURULIDAE - wood warblers
Mniotilta varia -
Protonotaria citrea:
Helmitheros vermivorus
Vermivora chrysoptera
Vermivora pinus
Vermivora peregrina
Vermivora celata
Vermivora ruficapilla
Parula americana
Dendroica petechia
Dendroica magnolia
Dendroica tigrina
Dendroica coronata
Dendroica virens
Dendroica coerulescens
Dendroica cerulea
Dendroica dominica
Dendroica fusca
Dendroica pensylvanica
Dendroica castanea
Dendroica striata
Dendroica pinus
Dendroica discolor
Dendroica palmarum
Seiurus aurocapillus
Seilurus noveboracensis .

122

Hermit Thrush TV-c
Swainson's Thrush TV-c¢
Gray-checked Thrush TV-¢
Veery TV-c

Eastern Bluebird SR-u

Blue-gray Gnatcatcher SR-u
Golden-crowned Kinglet TV-c
Ruby-crowned Kinglet TV-c

Water Pipit TV-r

Bohemian Waxwing WV-r
Cedar Waxwing PR-¢

Northern Shrike WV-r
Loggerhead Shrike SR-u

Starling PR-a

Solitary Vireo TV-u
White-eyed Vireo SR-u
Bell's Vireo SR-u
Yellow-throated Vireo SR-u
Red-eyed Vireo SR-c
Philadelphia Vireo
Warbling Vireo SR-¢

TV-u

Black~and-white Warbler TV-c
Prothonotary Warbler SR-u
Worm-eating Warbler SR-r
Golden-winged Warbler SR-u
Blue-winged Warbler SR-u
Tenneessee Warbler TV-c
Orange-crowned Warbler TV-u
Nashville Warbler TV-c
Parula Warbler SR-u

Yellow Warbler SR-c
Magnolia Warbler TV-c¢

Cape May Warbler TV-u
Yellow-rumped Warbler TV-a
Black-throated Green Warbler
Black~throated Blue Warbler
Cerulean Warbler SR-u
Yellow-throated Warbler Sr-u
Blackburnian Warbler TV-u
Chestnut-sided Warbler TV-¢
Bay-breasted Warbler TV=-c
Blackpoll Warbler TV-c

Pine Warbler SR-r

Prairic Warbler SR-r

Palm Warbler TV-c

Ovenbird SR-c

Northern Waterthrush TV-¢

TV-c
TV-u




Selurus motacilla

Geothlypnls trichas .

Icteria virens

Oporornils formosus

Family FRINGILLIDAE -

Oporcrnis philadelphia
Oporornis agilis
Wilsonia citrina
Wiisonia pusilla
Wilsonia canadensis
Setophaga ruticilla

Famiiy PLOCEIDAE - weaver finches

Passer domesticus

Family ICERIDAE - blackbirds and orioles

Dolichonyx oryzivorus
Sturnella magna

Sturnella neglecta
Xanthocephalus xanthocephalus

Agelaius phoeniceus
Euphagus carolinus
Fuphagus cyanocephalus
Quiscalus quiscula
Molothrus ater
Icterus spurius
Icterus galbula

Pamily THRAUPIDAE - tanagers

Piranga olivacea
Piranga rubra

Richmondena cardinalis
Pheucticus ludovicianus
Hesperiphona vespertina
Passerina cyanea
Carpodacus purpureus
Pinicela enucleator
Acanthis flammea

Sginus pinus

Spinus tristis

Loxia curvirostra

Spiza americana

Pipilo erythrophthalmus
Passerculus sandwichensis
Ampodramus savannarum
Passerherbulus henslowii
Pagserherbulus caudacutus
Ammospiza caudacuta
Pooecetes gramineus
Chondestes grammacus
Junco hyemalis

Aimophila aestivalis
Spizella arborea
Spizella passerina
Spizella pallida
Spizella pusilla
Zonotrichia querula
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Louisiana Waterthrush SR-u
Common Yellowthroat SR-c¢
Yellow-breasted Chat SR~y
Kentucky Warbler SR-u
Mourning Warbler TV-u
Connecticut Warbler TV-r
Hooded Warbler SR-u
Wilson's Warbler TV-¢
Canada Warbler TV-c
American Redstart SR-¢

House Sparrow PR-a

Bobolink TV-c

Eastern Meadowlark SR-c
Western Meadowlark SR-u
Yellow-headed Blackbird SR-r
Red-winged Blackbird SR-a
Rusty Blackbird TV-u
Brewer's Blackbird SR-r
Coumon Grackle SR-a
Brown-headed Cowbird SR-a
Oxchard Oriocle SR-r
Northern Oriole SR-c

Scarlet Tanager SR-u
Summer Tanager SR~-r

rosbeaks, finches, sparrows, buntings

Cardinal PR-a
Rose-breasted Grosbeak SR-¢
Evecing Grosbeak WV-u
Indigo Bunting SR-c

Purple Finca WV-¢c

Pine Grosbeak WwV-r

Common Redpoll Wv-u

Pine Siskin WV-u
American Goldfinch PR-c¢
Red Crossbill WVeu
Dickcissel SR-c
Rufous-sided Towhee SR-c
Savannah Sparrow SR-u
Grasshopper Sparrow SR-u.
Henslow's Sparrow SR-r
LeConte's Sparrow TV-r
Sharp-tailed Sparrow T1TV-r
Vesper Sparrow SR-u

Lark Sparrow SR-u
Dark-eyed Junco WV-a
Bachman's Sparrow SR-r
Tree Sparrow WV-¢
Chipping Sparrow SR=¢
Clay-colored Sparrow TV-r
Fileld Sparrow SR-c
Harris' Sparrow TV-r
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Birds (Continued)

Zonotrichia leucophrys White-crowned Sparrow TV-c
Zonotrichia albicollis White-throated Sparrow TV-c
Passerella iliaca Fox Sparrow TV-~-c

Melospiza lincolnii Lincoln's Sparrow TV-u
Melospiza georgiana Swamp Sparrow SR-c
Melospiza melodia Song Sparrow PR-c¢

Calcarius lapponicus Lapland Longspur WVeu
Plectrophenax nivalis ' Snow Bunting WV-u

Sources:

Peterson, R. T. 1969. A Field Guide to Western Birds
Houghton Mifflin Co., Boston.

Robbins, Chandler S. 1966. Birds of North America.
Golden Press. New York. 340 p.




Mammals

Class Mammalia

Order MARSUPIALIA

Family DIDELPHIDAE - opossums
Didelphis marsupialis

Order INSECTIVORA

Family TALPIDAE -~ moles
Scalopus aquaticus
Fam{ly SORICIDAE - shrews
Sorex cirzreus
Sorex longirostris
Cryptotis parva
Blarina brevicauda

Order CHIROPTERA

Family VESPERTILIONIDAE -~ bats
Myotis lucifugus
Myotis keeni
Myotis sodalis
Mvotis subulatus
Lasionycteris noctivagans
Pipistrellus subflavus
Lasiurus borealis
Eptesicus fuscus
Lasiurus cinereus
Nycticeius humeralis
Plecotus townsendi

Order CARNIVORA

Family PROCYONIDAE - Raccoons
Procyon lotor
Family MUSTELIDAE - weasels, skunks, etc.
Mustela rixosa
Mustela frenata
Mustela vison
Lutra canadensis
Taxidea taxus,
Mephitis mephitis
Family CANID~nE - wolves, foxes, etc.
Canis latrans
Vulpes fulva
Urocyon cinerecargenteus
Family FELIDAE - cats

Lynx rufus
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Opossum (C

Eastern Mole C

.Masked Shrew U
Southeastern Shrew O
Least Shrew C
Short-tailed Shrew C

Little Brown Bat C
Keen's Bat O
Indiana Bat R
Small-footed Bat O
Silver-aaired Bat O
Eastern Pipistrel o
Red Bat C

Big Brown Bat U
Hoary Bat U
Evening Bat O
Western Big-eared Bame

Raccoon C

Least Weasel U
Longtail Weasel C

Mink u

River Otter R
Badger R
Striped tunk C
Coyote O

Red Fox C

Cray Fox C
Bobcat R




Mammals (Continued)

Order RODENTIA

Family SCIURIDAE - squirrels
Maramota monax
Citellus tridecemlineatus
Citellus franklini
Tamias striatus
Sciurus carolinensis
Sciurus niger
Tamiasciurus hudsonicus
Glaucomys volans
Geomys bursarius

Family CASTORIDAE - beavers
Castor canadensis

Family CRICETIDAE - native mice, rats,
Peromyscus leucopus
Peromyscus maniculatus
Synaptomys cooperi
Microtus pennsylvanicus
Microtus ochrogaster
Pitymys pinetorum
Ondatra zibethica

Family MURIDAE - Old World mice and rats

Rattus norvegicus
Mus musculus

Family ZAPODIDAE ~ jumping mice
Zapus hudsonius

lemmings, & voles

Woodchuck [

Thirteen-lined Ground Squlrrel U
Franklin Ground Squirred U
Eastern Chipmunk U

Eastern Gray Squirrel U
Eastern Fox Squirrel c

Red Squirrel R

Southern Flying Squirrel O
Plains Pocket Gopher R

Beaver R

White~footed Mouse C
Deer Mouse U

Southern Bog Lemming U
Meadow Vole C

Prairie Vole C

Pine Vole O

Muskrat C

Norway Rat, C
. House Mouse c_

Meadow Jump Mouse U

Order LAGOMORPHA

Family LEPORIDAE - hares, rabbits
Sylvilagus floridanus

Eastern Cottontail C

Order ARTIODACTYLA

Family CERVIDAE - deer
Odocoileus virginianus

2List obtained in part from:

W.H. Burt,. and R. P. Grossenheider, 1964.
Houghton Mifflin Co., Boston, Mass.

Charles W. Schwartz and Elizabeth R.
Missouri.

**Occurring at edge of range.

Common
Ocassional
Uncortmon
Rare

TSSO N

Whitetail Deer U

A Field Guide to the Mammals

Schwartz. 1959. The Wild Mammals of

Univ. Mo. Press, Kansas City, Mo.
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APPENDIX D
Preliminary Working List of the Amphibians, Reptiles, Birds
and Mammals Associated with the Pools of the Upper
Mississippi River

The data in this table was graciously supplied by Kent
Keenlyne, Coordinator, Upper Mississippi River Conservation
Committee, from a preliminary working list of the vertebrates
of the Upper Mississippi River on a pool-by-pool basis. al-
though this data has not been revised, it is included here as
the only authoritative source of its kind illustrating species
occurring and their distributions specifically for the Missis~

sippi River.
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APPENDIX E

Appendix E is Table 2 from Terpening et al. (1975).
This data is representative of vertebrates found in the flood-
plains of the Upper Mississippi River and the Illinois Waterway.
The specific region covered by this data, however, is only
that portion of the Mississippi River from Alton, Illinois,
to Hannibal, Missouri, and of the Illinois Waterway from
Grafton to Beardstown, Illinois,

Sincere appreciation is extended to Mrs. Virginia A.

Terpening for the use of this data.




181

*JINOSSTN I10/pue STOUTTITI UY poIdSucpul = 4+
*TINOSST 10/pue STOUTT[] U} 21ry = +
*P9A13SQO 30U 3Inq uieldpoory Paaddiocadun Iyl uy poIdodxd sOId9dS ¥ = Xux
*puels] 939cizogd = 1 pur *‘A112qs[(3 = 3

‘Burpue TIPUUTOUT) = T ‘UTPABH = { ‘IUFOd UNOY[®) = ) ‘BIIY uOTILAIASUO) AIuno) ONId = 4 ‘LISOPI-ie

X ICQ AVIOH+

X 3eq
umolq 9131331

aeptruoITTIIadsay :L1Imey
X X 3[ow ul’isey

gepydreyl :4Ayjrueg

X X nA1ys 1seay
X nalys
X X _ patrel-lauvys

2ePpIdIIOS AyTUey
X HW »¥X *JTIHIN unssody

seprudrapra :4rTmey

STemue)]

PI9Tg paganisig SI1B[IPNR sweal1ls sSealy 153109 aamey

g p9iearaIny  -pPl2Td PI0 % SMueqpueg 9 SI9ATY  Isiemyoeq ute1dpooty

2dk3 IT3iqen

*paieuldisop 9315 ApnisS yiym si1aary 1ddississyy pue SYOUYIlI

3y3 70 suterdpoofj paidaizoadun 3y3 ur 2dL3 JeITqEY yYoea uy pIIVAdX3 10 ‘paanided ‘prarasqo saTdAds ‘7 2ATqel




e 5 A |l

——— et

182

OHKR

FTOHMA

‘{e11jnbs
punoa8 pauyr-u223aryl

d yInYopooy
sepranyds :Aryaey

o el
~u03302 uldlsSc3

sepyioday :Arrmeg
X 1eq Suruaaz
X jeq Lieoy
X eq Py

jeq umoiq 314

b

X ?112138¢%
-dyd uxraasey

X Ieq
PIITBY-TIATTS

X eq
umoxq pa3co3-{{eus

X Jeq BUBTPULH+

X 1eq S, UM+

s3ulp1Ing

PIoTd
P331eATITRD

pagqanasiq
-pPI3Td P10

SIBTIPNN
7 siueqpues
9d£] 23e3TqeH

sueoilg
§ SI13ATY

sealy
193eMmY0REq

3saiod awey
ugeydpootd

(penutiuo)) °*T AMqel

"




——

183

X T3OHK

asnou 1232Q

astou
AS3aAaeY U12IS?YH

2epIINTI)Y  :AyImcy
R X 19acayg
seprivaise)y :Ayraey

a2ydog
-ayd0d suieid+

sepldmoag :ALjtruey

X 73x11nbs
8ur413 uiayanog

TTOHIH 122a1nbs
Xo03 uidisez

X 13xxnbs
Ae13 uiayseg

X Juna
~d1yd> uxaysel

12x11nbs
punoxd s urpjuexy

s3ulpiIng

PT213
P93IBATIIND

TCEERE
¥ SIBIATY

peqanisi(q
-P12T4d P10

SIBTIPNNH
3 sjueqpueg
ad£y 1eitqey

seaav asaiog aueN
x31emyoeq uyetdpoot3

(panuriuo)) °Z 3TQeL




AD-A122 608  PRELININARY REPORT ON PLOODPLAIN ANIMALS OF THE UPPER J/’
MISSISSIPPT RIVER A, . (V) SOUTHERN ILLINOIS UNIV
CARSONDALE COOPERATIVE WILOLIFE RESEAR.. C J N!m,lm
UNCLASSIFIED JAN 78 LNSSD-78-1481 a ¢/




o

lizs fea. pe

FPEFEER I

EEER
ki

rr
r
e

==
bt N
o B3

1.6

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS - 1963~ A




184

i ———. v ————-

s3uIpTINg

s rem v e ——r— o

pI31d
Po32ATIIND

1.

J0dH

o4

e

JTOHIA

FOR

ITTHAR

x0) PN

21040)

] Sop d131s2uwoq
sf11acy

seprue)

asnca
Surdun{ mopTeR

sepypodez sA1raeg
asnow 3snoH
jex Kemzoy

sepyany :Ariuey
130H Jeaxsn
afoA auyd

IT0A IFxTRXd

Sutumay
g0q 113YInos§

asnou
P21003-23TUY

ITTOHdR

“peganasid
-piet3 P10

$IT1IPOR
g sjyueqpues

2d4{31 Ie3ITqeH

sweal1ls
n SIOATY

1s2104 dueyN
uterdpoold

LR
191EMYORg

(panuyauc)d) T 2198l




” 11 VXA ¢t 9 Ui 1% s2130dg [r30]
- H JOHdK 32 JTOHIN X29p
PaT1TIEI-ITYY
2TPIAIIY  :SfluEy
X 3EOq0g++
X X X 3ED dyIsdueg
9EPTIIIS :ATIUEY
X 12330 I2ATY4++
X X 1a3peg
X X Nunys pajlodg
X aHd J0K  unys padraas
H X 10 NUTR
X T2sean patrel-sSuo+
aeprIdasny :Arrueg
H IHIW JOHW IFTOHIN uooyoey
aepyuokooag :Arrweg
W X x03 Le1y
pPIo1g paqanisiqg S3ITTIPON Swueaxls FEERTR awey
s3utprIng PaIBATIIND PT?14 PIO ¥ s)ueqpues ¥ SI19ATY 193BM2Bg urerdpootrd

9d4] 3eat1qel

(penuriuo)) gz Irqey




186

N

od

sparg

od

13D

IIN

12289 1€219
12132 a1330)

uoxay onyq 3ITIIT+

I3TY ucidy udaiy

304 uoaay onlq IT21H
S2WI0JTTUODT) 1aPX0

JUL10010D
P235910-27qNOQ++

uedryad 1™

SoWI0ITULII[Ad X9PpIQ
2q213 parT¥4-PoTd
2qa13 pauxoy

sawx0JTpadIdIpod 29p10
uooy paILoIYI-PaY
uoo0T uowwWO)

SIWIOJTIAERH :13p2Q

s8utpring PIIvATITND

paqanistq
~-pTot4 P10

sae1Ipny
3 s)jueqpues
ad41 3Ie3ITqQeH

sueai3ls
g sxeATy

seoaly
193BMYdRg

3152103 aaey
uterdpootd

(ponuy3uo)) °¢ qel




187

X X 25008 poIUOII-DITYY
X X jutag
X X X X asco$ epeur)
X uras SuriISTuM
X ueas 210

S2WI0JTAISUY  :12PpID
X SY¥QT 9IFyM
X s1qr Lsso1H
X }203S pooOy
X Uux2331q UedTIARAV4
X u13331¥q ISEI]

3 J uoxay
ay3Tu paUMOII-MOTT3X

X X uoaay
3y81u paumord-yoerg+
X X U013y euelsInog
X 32282 Amoug
PIotd PaqanisIq SIBTIPNK sSwesils sea1y 352103 aueN
s3uTpring pa3BATITIN)  -PTIPId PIO B Sjueqpues 5§ S19ATY  Idjemyoegd uteydpootyg

2d£} 3e3TqQeH

(panurauo)) °Z d1qel




s e

i88

X

X

H J ITH 13710

PA9L0p 0T UoHEO)

dneos 19ss97

dneds a1o1ieaa9
jyoeqseaur)s

»¥onp paydou-Juyy

peaypy

HW Aonp pooy
I9TIA0YS UXIYIION+

uoa3ym uedyaowy

Te?23 paduym-anyg
1e?3 paduim-uaaan
1reluLd+

X 11eapey
X A2np RoeTH+

d PIeITeR

98008 moug

PTatd

s3urprIng paieatTIInd

P2qan3isIq S3IeTIPNK SUEa13§ seaxy
-PT?1d P10 3 sdjueqpues 9 SIBATY aajemydeq
2d4] aIeayqeq

3Sa10g swey

urerdpoord

(panurluo)) °z @1qel

\J




e e e s

189

X

X ymey
pauutus-davys+

X jyueison
X 231y tddissyssii:
2INITNA NOTIG+

T 2an31na Layany
SOWIOJTUODITE] :19p1Q

xasuedaomw pajysca1q-pay

lasueSiam uotmo)
X JIasuel3iou papooH+
Yonp Appny+

13309S UOLKIO)

12303S Jang

19302S pa83urm-22TUM

aenbso10

X peayatying

3kauapto8 s moxxeq

s3uTpYIng

pIoty

PA3I7ATIIND

Peqanisti
-PTATd PO

ERELS

3 SxU29puLRg
2di] 3®3TqeH

ERd (|
Q'.

—

S$4:01738
3 SIDATY

seaay
1331BMYDRYg

31S3104 aueN
uretdpootryg

U

(penuriuo)) °g 21q®l




190

1

X

ITdH

2d

X

T1dR 231YyMnqog
SIWIOIITILH :12pa0
1913152y uedyaduy
upTIan
X uolte3y surilorages
K3xdsQ4-+
Aney ysaeps
a18ea preg++
21822 uapyo9
yney pasdat-ydnoy
Aney s, uosureas
Rmey paBuga-peoag

X ymey
P313pTNOYS-PaY++

od Aney patrelI-pay

X Aney 8 234004+

PI2Td
S8uIpIINg pP9ILATITN)

Poqinisid
-PI3¥d PO

SIBTIPOH
¥ Sjyueqpueg
ad£] 3e3rqey

sue9x3s
R SI2ATY

Seaxy
x33BMYORY

isaxo0g
urerdpoory

ueN

(penur3uo)y) -z atqey




191

e e

X X X J19A0Td uapjod urdyicuy
X X X J 129PTTIN
X . xoa01d Surdyyg
X a9ao1d pojeuredyuag

sauwi0jyripeaey) :1apiQ
X X 3009 uedjaaay

2TnuTIILd uoummo)

X

aynurtTed atdang

»
>

T¥ex AOTT3X

>

ex0g§
X Trex eyuysayyp
X 11X 3urN4
X auexd YrTYPUES

X X auexd 3urdooym

S3WI0JIN1H :13p1Q

X X X 2aJueseayd paydau-3ury

PI21d po2qan3sIq SIeTIPNK suwea13as Seaay 353104 uwey
S3uTpIINg P2ILRATIIIND -PI21I4 P10 9 s)yueqpues 9 SI9ATY 19jemydeqg ureydpoorg
2dL] 3earqeH

(penuyiuo)) °z 219el




192

ugfung

=

a3dydpues 3sedq

Q
(3 ]

X xadydpues s payeg
3adydpues paduni-ajrym
X aadydpurs 1r103d4
s3a1moTT3L 198591
X 8337m0TT24 133219
X 39 TIM

a xadydpues Kie3yyos

s oM M OO X X X
[ ]

an 1 130 I xadydpues paizods

X X xadydpues puerdn4+
X X X adrus uowmody

X IH %002pooa uRdYIIWY

X auoisuany Appny

X X xanotd
PAaTTITaq-Y%oeld

PTatd paqanisidq SIP[IPH SWeaiqs seaay 352103 JweN
s3urpTind P23BATITAY  ~-PI3I4 PIC 3 Siueqpues 3 siaATy aajeaydeq urerdpooty
adL1 3e3l1q®H

.

s L

(penuriuo)) °z 2qel

e ———




Iy —— —

193

e e -
et o e

LT T S ¥

MM M

X

X

TS - . o o e S

upwmmmwrMﬂMwmwmwsn
29%0e( dr3arscaey
adoxeteyd urayixoy
adoarycyd S,UOSTTN
IS payddu-yoe(g
33%0ae uedyrauy
mcuuuovcwm

3¥npo8 ueyuospny
I1apo8 parqaey

xadydpues
P91seaxq-z3ng

xadydpues uxlaisay
23dydpues pajeuredusg
12dydpues 3ryag
Iayd3mop Pa1T¥q9-8uoy

19Y2ITM0p p. |, 1q~3zayg

P1914 PoqinIsiqg SIBTIPIy
SSUIPTING pasearatny  -praty pro syueqpueg

‘ ad{y jeliqey
i

sweallsg sealy

¥ sasATy  193emydeg

3Isda04
urerdpoory

auey

(penuriuoy) - qey




194

X

X

P T

X

1 DAC( SUTUINOK
aacp ooy
sowzoyrquUNo) :iIFI0
uv121 yorig
uiay ueydsc)
ux2l ISTIAI+
U191 UOURIOD+
u131 S,1915103+
11n8 s,3uIqE§
ayeaT1ITY pagday-yorlg
1In8 s,3izedevog
108 s,urTyuexy
118 Sury3neq
1In8 parrTq-Sury
118 8utraaay

1108 pueyad]

SIBTIPTN
9 s)jueqpueg
3dA1 3Ie3TqeH

pioid p5qanasiq
s8urpring Ppo3IeAII(N)  —pI2Td PIO

swea1ls
% SI9ATY

Se?21yY 15§2303 auweN

ae3emoeg

ure1dpoold

(ponur3uo)) T 3T981

R RS . ‘ S e e
e ——————




— e

195

HdK

AMNCYIYITU UOWREO)
X 1T1m-200d-dT1YN
X MopIA-S, TTIN-YONY)
samioyy3tnwrade) :12piagQ
X 170 IYN-MTSH
A0 pPOXE2-3I0YSH
X 1m0 paxed-Juo+
X 1m0 paaaeg
1no Kmoug
1 1Mo pauioy 1ed19
X 1m0 Yo3310§
samx031I133S :19pIQ

X ooyond
pattTIq-}oerd

T3T0HAR ooyINd
PAaTI1q-MnOTI3R

SOMIOITININD  :13P10

PI3TY paqanastiq

s8uIpTINg PpRIBATITND  -PTAT4

P10

SIETIPON
3 SyUBQPUES

2d£] 3IeatrqeHd

sweal1ls
Q SA2ATY

see1y
1d3EMYORG

FEEFGET auen
uteydpooly

(penuriuo)y) 7 9198l




196

SoWi0]jio5seqd AepiQ

J 3124 IdR I ITTOHAN 39>0dpoos Kumeq
q 3 Xay2odpoom Katey
X X xayInsdes

PRIT[2Q-NOTT2X+

10 OHK H o) I3TOHK 1aydad
-poosn papray-pay

2 OH 3 30 IFT1OH zaydad
-poom par(12q-P
1 IFTOHH  39dadpoom paleaTrd
X 1 ] ITIOHR aMPFT3 uouwwo)

SoW10J 1914 :12p20

™ 3 K aaysyy3ury paitag

SIWXOJTITOLI0) 12PI0

1 110 | g o) parqdurwuny
paieoayl-Aqny
1Y R X 33tms Loumty)

samiojypody :112p1Q

PI214 p2qanisyd SIRTIPNH suealils seaaxy asa104 sweN
sBuTpTINg POIPAIIIND  -PI9Td PTO 7B S}ueqpues  § SISATY Ia3emideqg uterdpootd
ad£1 3e3ITqeEH

(panup3uc)) 7 ¥qel

“ )




197

dnr

IH

R

MO[[CAS 23a]

ATl Pauloj

29yd3ed4A[J uoy[IUWIIy

13108

131 ITTOR

23004 poom uiziscy
X2Yyd1edL[} 3Istay
23yd3ed4[3 MOTIIM
23Y23ed413 19prv
23y01e2413J ueipedYy

aayd3edL3
PITTT2q-nOTTX

aqaoyd uxajsey

23Y21ed413
P23S21d 1Ee319

23yd3e2413
PATILI-10SSTIg

PaTq3ury uUXIISIMNE

P1TqQ8ury uxaiselz

s3utpling

p1ard
P33IBATITN)

pa2qanisig
-PT214 PTO

S3eTIPNK
5 Sueqpueg
ad£1 3e3rqey

sSwea13g
9 S12ATY

seaay 3152103
aajemydeg urepdpooryg

ey

(panutiuo))

*T 21e=l




198

X

1330715 vhoag+

yd3eYInu
pP21SCo1Q-pAY4

R 3THd I 30 I3DHDY yaieyanu
P3ISCa1q-23TYN
J a 12d 30 I3TOHH asnowitl payyng
.4 X X 0PTNITYD
euIToaL)
X X X 29pEITYD
paddro-yoeyrg
1 T0dK IdR a T3TOHdN *dds aapeyd1Y)
X Mol 4Ysi3+
a1 9 10K 110K Mol uoumo)
1 TOR TR I3TOHIR e antg
H R o) o) 1 urazew aydang
X X moTTeMS JITTD
HAW X 124K 114 2d 124 moyrems uileg
10 AU o) 13108 13D I3IOHM  mofrems paSuim-y3noy
H X X X moTTEMS Nueq
Pt p2qanisid syetIpni suealilsg seaxy 3Is3104 Swey -
s3uroTINng T33IBATI(ND -pt121d P10 % S ueqpueg » SiI9ATY a93emyoeg uyeydpootj -
’ odA] 3eITqeH
(ponuTIVO)) "7 2qEL

- 4




———— e v

199

1d

TOHR

1d

1d

10 10

a4 a1

TH . K

1

IITOHIH

1

I

1304
d
X

TdR

paitqonyq ujoascy
K1d054

ysniya payoayd-Ariy
UYSniyl s, uosuycag
ysniyi pooy

uygoax uedTIWY
IJYSEIYI umoig
pI1q3es Leay
pPat1q3urydoR

u2dIIM
ysiew parTyq-310ys

uaxm
ysiem payliq-Suog

ualm euygole)
uaIn s, YOTNIG+
uaim IIUTYH

ul31Mm ISNOy

s3uipring

PT9Td
poIBATITND

SWes13§
® SIDATY

sealy
a3jemyoey

po2qan3IsIg
~PI°2Td PIO

SIETIPOY
g syueqpueg
2dL1 aeatqey

i1s3axoyg

dwey

utreydpoory

(ponutiuo)) -7 2rqel




= e

200

THIR

12 3 pbo)

M MM O

20 ' d TI30H

FEICELE]
21TYA-pUL-NOTTE

0911A SuyrqQiEy
0211A pid-poy

0211A
paItoayI-n0T{3%

02a3A Pako-a3TUM
guitraels
ayyays peay1a8301+
aYTIYS UIIYIION
Suyaxea 1epad
31d1d s,9an8eads
3ydrd 9288
jer3ury paunoad-Aqny

3973ury
pauUNoI-UapIo9

Jayd3ed
-38u8 Lex8-antd

sSutp1ing

PIotd
PaIBATITND

peqanistq 53191 PR suewails §€21V 382103

Juey

_pTo74 PIO 9 SAUEQPUES 3 SIGATY  I2IBMIITE upe1dpoold

SdKY TETTAEH

(penup3u0l) T T8




201

=

I3H

X

TITOHK

a21qaea
paduni-moy1ax

1v1qaca
onyq poaccayl-yoerg

asrqien eyjoudely
331qItA MOTIdX

191qaca
ernaed uidylaon

lotqaem ITTIAYSENS

aatrqaens
paunoxd~-28uexQ

321qaen
33sS3UUIL

1a1qQaea
pa8uin-antg

xayqren
pa8urm-uapyoy

13yqrem
Surica-uxon

1ayqaen
Kaeijouoyloxg

s8uypring PRIBATITIND

paqInIsiq
-p12T4 PIO

S31e1 3PN sweaxlis
% SYUBqPUES 7 SAATY
ad4] ieatqey

221EMydRg

3S3103
uyetdpootd

ue}

(penur3uc)) ‘'z I1qe.




e+ s —m———

e b e s

202

a0

X

X 10[qitA Epruc)
X ao1qacm 8, UOSTIN
X 1a1qIeM PIPOCH
1 3eYd pIISLIIQ-NOTTI3R

1T0aYIMOTT3L VOuURI0)
b ¢ aarqaen Axon3udy

ysniys
-133BAM BUCYSINOT]

ysniyiiajem uiayizoy
X Pa13qUaIAQ

x9tqaen ureqd
X 197Qaem ?fayeay
X xetqaen Yrodyoeld

X x97q3eA
PopIsS-3nuISaY)

X Ja1qaen
p?100IY3-NOYTX

X Jarqlea URITNRI)

s3uTpTINg

PTotTd
Pa3BATITND

poqanasta
-pT9Td PTO

sier3Ipny TEES BT
y sueqpues 2 SIIATY
adK1 I®3ITqEH

seo1y
a93em)oeg

382104 ameN
uteldpooig

(panur3uc)d) 7 °1qel




203

e ol e ——— — e —————
X 193¢uey 3Jo(icog
X X 1 PATQMOY papeday-umoig
1 T ad FTOHAN T'TOHdR IH I3TOHAR 21yPe13 uounsop
X X X PIIQydeIq S,10m2ags
X X PITQYOeLq AIsny
12 TTOHAR dn IFTOHIH 210710 uxaylioy
k { X atorio paeydig
o) X TTOR 3T0H 0 IZTOHN P2FQIdeIq paduia-pay
X PITQYOeTq papeay-no11ax+
X Naeynopedw uiaisay
X X X X Nae[mopeam uiaisey
a1d d *dds yaegmopeay
X . X Jurroqog
X mnozxeds 33131 ueoadoangy
ToH a AJHAK "TOR { TR noxzeds asnoy
ad ad 31e38pax uedtaauy
PI3T4d peqanisiqg S3e1Jpny  Sweails seaay isai1og awmey
s3urpiing pPa3eATIIN) -P1214d PIO 9 sjueqpues 9 S19ATY  xdlemdoeg  uyeyrdpoory

3df1 3je3rqey

|
|

SRRl S fate

(Penutauoy) -z erqey




204

S N g—

W ITOHd Id

1 ITOHIH piteli o)

X TOHdNH X TIOHIH ITTO

X

R

X

X

ITOHAN

® X X

ITIHIR

ITTOHIR

X

20Un03 popIs-snojny
23yn02 PIICI-UIIXY

1119
~$§0312> POSUIM-DITYM

TIIqsso1d pAy
Your3jpro3d uedgaawy
UEYSTS T4
Neaqsoad auld
youry atdang
yeaqsoad Bujulaz
TSSO

gugajung o3ypur
jeaqsoxd anyd

yeagsoasd
poisealq-asoy

Teutpae)

198eue] x3umMng

s8utprIng

pratd peqanasid SIeTIPNH suealls seaa1y
paieara(nd ~P1°Td P10 % s)jueqpues 9 SI2ATY 133emyoed
2dA1l e31IqeH

1§9103

aueN

uyeydpootd

(penuTauce)) T °T9eL

- 4




205

= - — = e =

X
X . X
X

X X

noaieds xog

X soxacds
PRITCIYI-2ITYY

X moiieds
pPoUMOID-DITYY

nolieds proarg
moixeds parvVIoOd-ATL])
X moxxeds 3urddriy)
X moxxeds 2213
X odunf paka-yaeq
X moiaeds yaeq
noaaeds xadsap
noxaeds s, uosyay
soxxeds §,morsuay
no1xeds §,33U0)9 4+
moiieds 1addoyssean

moixeds yeuueaeg

PTaT4 paqanistq SIBTIPNW Sweaals seaay
P23ITATITND -PIAT4 PTIO0 9% S}uUBqPuUES 9§ SI2ATY  aalemydeg
adkj Ie3TqeH

S2urpTIng

1saxogy auey
urerdpoory

(penuyjuo)) 7 21qel




206

Ly 6S 611 oS 16 o7t i sa1o2dg teI0]
X X : Suyiunq acus
X ands3uoy S,4ITUS
X X , ands3uot puerde
d X 1O x. Td TO0dR noxieds 3uog
d X X d moaaeds duenms
X X moiieds s, ufodur]

pPiotl p2qanisia 5ICTIPPR Suea13s Sea1V 352304 auey

sgurpiing PpoIeATI(ND  -PI2T4 PTO 9 s)ueqpues % SIdIATY I13IEANdEY urerdpootd
adA] 3IvITqEH

e e e wn

(penuriuo)) T IMqel




(= —— e — T T /T T

207
»

UDITS J9SS9[ uio3sdy
acpyuaiys :LArweeg
X Kddndpny;
oepyoloxg :Lrymeg
X Xapueweles payoeq-pay
X lapuewe[tS papysS-NIEg+
X 1opueuees potyel-3uoy
seprauopoylaTd  :ATywed
X X MU TBIIVR)
seplapuemeles :Ayyuey

X X lapueneres
98131 uxaisel

b4 X x3puemeyes
pay3inou-yIews

X X X xapueme[es paziodg

sepriewolsAquy :Kjiweg

So{13doy pue SuUBIQIUduY

PT2Td P2qanisIq S1eT3IPnK sweails seaay isaa104 auey
s3utprIing pa3ieATITN) -P1213 PIO 79 Sjueqpues g S1aATY J9jemydeq uteydpooly
adk1 IeIT1qeH

(penuy3uo)l) ° 3Tqel




208

Y

I

ITTHIR

I3TH

131

Joay
ys1j£ead uidpylioy
orpyucy :Aryuey

Joaxj0013
Lcad uadisel

19daad
8uyads uaoyaiaoy

Soaj
SNIOYd SIOUI[Il+

3013
snioyd puetdn

8013
SNIAOYD U1IISIY

8013
3199110 8, paeyduery

2epITAH :L11IWE]

prol §,331M04
peol jaenmq

peol uedyaauy

sepruoyng :AyImWe;

PT3T4
s3urprIng PoIBATITNYD

p2qanisiq
-PT°¥Z P10

SIBTIPOKH
3 sjueqpueg
3dX1 Je31qeq

sweaa3s
9 SIIATY

seaay
193eM)ORY

3Isax0g

utetdpootd

suey

e e - e ————

(penutriuo)) ‘g Irqel




JRO

<9

)

X

I3ITH

131

ITHAR

10

K|

I3TOHIN

9131any SJulpueld++
depruIpnNISd] ArIRed
211an3 pNis
273an3 pnE STOUTTTI+
jodyuras
abpIURIDISOUTY :ArIUWPTy]

2132Mm1
guyddeus 103eSTTTIVH+

213103
3uyddeus uourzo)

sepraplray)y :£11uey

9 8013
paedoat ulayinog

8013
paedoat uxayixoyn

8013 Tox9YOTd

3013 uaaxg

8oa311ng

P1oT4 PaqInistq
s3uypying  Pa@IBATIITRD  -PI3TJ PIO

SIETIPR

3dA] 3®3ITqeH

sweails se2ay
3 Sjueqpueg  § SIdATY  AIIEMYOEH

3s9104 aueN
urerdpootrd

(penutIn0)) 7 2319°)




210

U S I I 6 »

>

X 1194Ys1308 Yiooug
JLPIYWDAUOTIY :Ayjueyg

X a73an3
drw FAAISSISSIH

ITTH 213an3 deg
o) _ aT1an) dew TITYIER)
1 973an) dex asteg
X J9pTIS+

AIOR 373an] pAITI-pay

b | I[3aN3
paauyed uiaisapm

prel i 73203
pajuged pueTpPIK

9r3IN3
x0q 33eUIQ

X 131Ny
x0q pe03I-921yl

X ar3In)
x0q uiIisel

PIoTd
SBuUTPIING PRIBATITMD

paqanasia
-p12T4 PO

SIBTIPTH

3 Sjueqpues

3dky

Je3TqeH

suEa13s
3 S12ATY

seoiy
123UmY2Rg

1S04 ameN
uyeydpootd

(penutauc)) °Z IqeL




——e e+ e o -

211

. . .-

X oycus
Wwiom ISJAPIK

2epTIQNIO) :ArTWEg
. XUENS papedy-peoag
AUTAS pAUT[-dATy
X AUTYS punoay

JBPIIUTIS :A1juey

I3uuniadel
PIUTT-XTS

2eprIdl :Arrwey

paezyy
S5e18 19puays uiaisoys

aepnduy :L1yuey

paez1y
90°uU3F uxaylroN

sepruendy :Lyruwegy

1T2Yysajos
Kutrds uxaisegy

PToTd
S2UTPTINg  paieararn)

P29Inasiq SIeTIpPNK sweailg seaay 3S3103
~PI21d P10 % Sjueqpues 3 s1dATy a93emydoeg urerdpooyg
2dXL Jeatqey

dweN

(penur3uo)) -z arqey




212

T1d

INeuUSTULY dtaIeId
ayrusyIng

2)eUs XOJ U1I218IY
ayeus jeax yoerg

X oyeus
ex suyerd eaans

aaex
POTIT?9-n0TT2KA uwidlse3l

oyeus U218
yijoous uiIFISINS

sneus UIIIT ySnoy

X aYeus
ssouloy uieisel
. -..
ssouloy surelds+

. a‘. ’
nooquuuucuu«nuu

syeus
7o9usuyx VIIYIION .

P1o14

SSUIPIING  PRIVATITND

sueails
9 SIJATY

81T IPNK
5 syueqpues
2dL1 IeITqeH

PaqinasTq
-PT374 P10

BY91Y
293emoRg

369104 JueN
uyerdpooly

(penug3uo)l) °T Q%L

Ly




213

X

_v X

X

X

1312

ayqeus
aaien S, ,wryelsn

aNCUS 193PM
PRITT2q-moT 12}

X Yoo it pyeus
- P3TTIT9q-paa uxayjaox

X et aneus
Umn01Q PUBTRIN

BUS JIIPI UIIISI -

€ 9. 27
ayeus
-PIUTY UVIIYIIONH+

H ochm
° 293208 u1aisez

- aeus
193xe8 suyeyd uiaise3

@jeus uUOQQTX UXIISIN
2jeus Y{rTu pay
eusS N[IW uIIISEy

ayeusBury papydads

PT12T4
SBUTPITNG PoIBATITND

poqinisiq
-P1914 PIO

) UQﬂNvﬂz
% Sxueqpuesg
2dky JelTqel

Sweails
9 SIIATY

seaay
a93emydeg

UQ@NO-& QSNz
uyerdpooty

(penuriuoy) -z 3rqel




JEUUPEUU U SO

214

9z

9Z

SY

ITOH

92 sayoaods (raol

X Iyeus
~9713€1 313quils

e8nesesscu
uidaisei+

H peay
-39ddod> uxayiaoy

sepyTeRIoI] :Lr1mey

aneus
1330 PURIPTIR

aneus
X930M UIIYIION

ayeus xalea
paydeq-puowerq

P1°1d paqanisiq
s3uTpIINg  PIIBATIIND ~P1214 P10

SITTIPOR
9 _syueqpuesg
2dX1 IwITawH

suealls
9 S19ATYH

seaay
z93RMORY

1893103 aueN
utetdpootd

— e

(pepnyouc)) °Z 919l

PTI y we A







